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 PRALOQUIUM: 


Þ NA UM non ita pridem, Clariſſime, Ornatiim&que 


PRASES, mandatum tuum; ut ad Saxum hoc 
anatomicum hic denuo volvendum me accingerem, 
ad obſequinum paratis accepiſſem 0X apud me ultro ci- 
troq; agitare cepi, quoduam argumenti genus pre ceteris 
mihi ſeligerem, quo & Excellentiz tue expectations alt- 
quatenus ſatisfacere poſſem, ſimul & ceterorum e DoQiſſ- 
mis ets Collegis (quorum hic florem video tota urbe 
delibatum ) auſcuitafioni prolixius gratificari, Plurima 
# ++ - guidem tunc temporis anxie ac in aiverſa diſtraite ſeſe 
offerebant menti, nec ad gratiam vulgi conciliandam for-. 
taſſis incommoaa : Sed Principum virorum, quos in cele- 
berrimo hocce Theatro placide confidentes venerabundrs 
afticio, erudita curioſitate prorſus indigna judicabam om- 
mia, Tandem wero animo ſe meo ingeſſit ſummum illud, 
necdum etiam Medicorum vulgo ſatis intellettum Nature 
myſterium, Sanguinis, vempe, motus Circularis : quo de 
quidem pierique Omnes paſſim geſt iunt garrire.; paucos ta- ' 
men reperias, qui ae cauſts ejuſdem, de conditionibus atq;. = _ 
circumſtantits, & ( quod caput eſt ret) de ratioze Mecha- * 
NICA Cogitarumt unquam ; & ( quod ſerid dolendum)) ad- | | 
huc pauciores exiſtunt, qui mate ſe habentibus conſilium 
daturi, reſpicere ſoliti fint ad fidiſſimam illam morbis ſrve 
acatis, ſive chronicis medentium C 'ynoſuram, His ego 
icitur aded pudendam, adeo etiam valetudine adverſa lan- 
guentibns periculoſam nunc demum ut eXCUHH Am FNCHTIAM 3 
utque aliquod remedinm \llorum inſcitie adhibeam :; me« 
cuns ſtatui, arrepta hac nuper demanaate mihi provincie 
occaſione, de weris, hoc eft, Mechanicls cauſts, quibius in 
orbern perpetuo ſang HIS moverir, pro ingenioli met tentt- - 


»% 
f 
PR —_ at a ” 
* ———_ oe - — uy CPs <9 ——_ 


—_— I OOO mo 5 0 new oam SED: 1 A 


is Przloquium. 
tate, inquire. Aﬀulſit quippe animo ſpe [cintillula que- 
dam, ex iis, que iſta de quaſtione apud vos dicends habeo, 
lacis nonnthil dffer#i poſſe wa Cn77s penitus explicandam, 
Quamobrem, ne ſpem alniſſe videar inanem, permiſſu 
veſtro primum agam de Sanguinis per venas ad Cor re- 
eurrentis motu rapidiſſimo, itemque de cauſis iſt ins tante 
welocitatis : deinde Cordis ipſius conformationens Org 4- 
nicam perſcrutabor : & poſtremo conabor cauſas cords 
Pulſationem efficientes, que hattenus omnium eluſiſſe vi- 
dentur Anatomicorum ſolertiam, explorare. FHec autey 
dum viritim enucleare molior, clarioris dotrine gratis, 
demonſtrationes aliquot Mechanicas, ad inſt itutun meum 
apprime facientes, ex Alphonſi-Boreili, omainm quot- 
quot hoc ſeculo noſtro floruere, Mathematicorum facile 
 ſolertiſſimi, ſcriptis mutuabor : omittenao interea cetero- 
rum fert omnium, qui poſt Harveum noſtrum de Circuz- 
tione Sangninis con[cripſerunt, opiniones ; iaque ne aut 
temps fruftra conterere, ant memorie veſtre fidelitats 
diffidere cenſear. Habetis itaque, Auditores Aquiſſi- 
m1, preſents et /# 117911114708 confilts, Corn megue que aicere 
aogredior, ſeriem. Quam dum ingenii toto impetus per- 
ſequi contendam, nolo exiſtimetis, me miht veritatis ar- 
bitrium arrogare. Semper equidem verum quero ; quin- 
etiam, Senecx iluſtri exemplo animatus, quero ſine in- 


veniendi ſþe : tantum abeft ut credam, eſſe me aliis docen-_ 


dis parem. Neque etiam ateo ſim mihi Suffenus, ut cu- 
Juſquam expectem conatibus meis applauſum. Novi exim, 
quam difficile fit, & ailigentie laudem, ſimul & gratiam 
' celeritatis mereri. Caterum unum illud me ſolatur, quod 
ferme rebis ſud nature difficillimis venia fit prolixior 


apud prudentes viros, quibus non iznotum, quam ſit ar- 


'S) 
dunm, novis amtoritatem, obſcuris lucem, dubiis fidem 


#fferre. 
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PRALECTIO I. 


Of the Circular Motion of the Bloud,(and the. 
” al ml rable Effects thereof, 


O plauſible and favourable hath the Hypotheſis . 
© of various Ferments, congenial to and perpe- 
tually. reſident in the various parts, principally 
| in the YVi/cera of Sanguineous and :aore per- 
fe&t Animals, ſeemed.to.many of the Yirtuoſi of this. 
our inquiſitive age ; that they have not doubted to 
aſcribe to them a- powerful energy and neceflary in- 
fluence in all the divers Motions, . all the Mutations, . 
all the ConcoQtions all the Secretions,and other opera- 
tions inftituted by Nature in ſuch. Animals, either for 
the conſervation of them in their ſingle beings, or for 
4 | the propagation of their reſpeQtive Species. Nor 1s-: 
1 it caſie for us to name any particular fanition, any. 
ation, though really and manifeſtly Organical, 
| which the Sectators of this Hypotheſis will not pre-- 
ſently attribute to ſome peculiar Ferment lurking and 
operating in the part, by which that aCtion is done, 
El |: and conferring ( forſoothr) ſomewhat of efficacy to- 
ward the doing of it: as if the organical conſtitution ' 
of that part were inſufficient to the funQtion-and uſes . 
for which it was deſigned, without -the help and co-- 
operation of a Specific Ferment ; or as if the- whole : 
Animal Oeconomy depended. upon no other Harmo: : 
ny but that of numeroſe Fermentations. In a word,., 
they make them only not Omnipotent.. As Herec/s- - 
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Of the Circulation of the Bloud. - - © 


korwy TATpn ] that all places are full of Spirits and D#- 
01s, that preſided over human aCtions : So theſe 
Gentlemen imagine all the parrs of Animals to be 
full of I know not what Spiritual Ferments, that by 


occult influence regulate and diverſifie their funCQtions. 


And this Comment many have endeavoured to aſſert 


by their Writings, with as much confidence, as if 


the verity of it were evident, either from cogent rea- 
ſons, or by Autopſy : when in truth they: are no 
more able to prove by ſolid Arguments, or by ſen- 
ſible demonſtration, the exiſtence of many of their 


imaginary Fermentative liquors or Spirits in the dif- 


| TeQted parts,, to which they are pleas'd to conſign 


them; than Heraclitzzs was able to exhibit to mens 


ſight any one of his Demons. I lay, many of their 


imaginary Ferments ; I do not lay,azy. Becauſe the 
Acid Phlzgm found in the Stomachs of various Ani- 
mals, may perhaps {ſo far emulate the nature of a. 
Ferment, as to deſerve the fame name. For being 
endowed with an incilive, penetrating, and dil- 
ſolving faculty ; 'tiz not improbable but it may con- 
duce to the diffolution and l1quation of ſolid meats, 
and together with the drink, terve, as a tit Mezſtru- 
rm, to extract the laudable and alimentary parts of . 
them, ad modumz tiniture, But this liquation of-lolid * 
meats 1n the Stomach, ſeems to be effected by mo- 
tions placid, gentle, and imperceptible in the ſtate 
of health; not by thoſe violent commotions and ir- 
r2quiet agitations that always proceed from, and ac- 


company Ferments properly lo call'd, during their 


working@ as all men that- cnjoy good health,” feed 
ſoberly, and keepa regular courſe of diet, mayeaſily 
obſerve in themſelves. And therefore this Acid 
Phlegm cannot properly, and in Philoſophical _ 
he | | alk; 


neſs, be referr'd to the family of Ferments. The 
{ame may with equal reaſon be. ſaid alſo of the Bile 
and Pancreatic juice comminxt in the Duodenum. They 
may perhaps conduce ſomewhat . to the farther at- 
'tenuation and exaltation of the Chyle'; they. may 


alſo promote both the ſeparation: of the Nutritive 


from the Excrementitious parts of the ſame Chyle , 
and the infinuation and permeation of the former 
through the coats or membraneFf the Guts intoghe 
milky veins: all this they may do, and yet not by 
way of Fermentation, whereof there is neither -ne- 
ceſlity, nor ſenſe iz ſtatuſanitatrs;, and to argue from 
a preternatural ſtate to a natural, is a Paralogiſm. 
Now if neither of theſe two ſo much celebrated Fer- 
ments, hath any more right to that denomination, 
than what is precariouſly derived from ſome re.aote 
and {lender analogy or ſemblance imagined to be be- 
twixt their nature, qualities, and effects, and thoſe 
obſerved.in genuine and true Ferments ;: as certainly 
neither of them yet appears to have : What ought we 
to think of all the reſt of inviſible Ferments ſuppoſed 
to reſide in places, where hitherto they have never 


| been found ? Why may we nor, rill they ſhall be by 


Anatomical andother convincing experimentsſhewn 
tous, believe that they have exiſtence no where, but 
in the brains of fancyful men ? For my part, .I bluſh 
not, even in this venerable A_— of moſt Learned 
men, where I have as. many Judges as Auditors, 
openly to profeſs my ſelf to be of this belief: becauſe 
de non apparentibus, 7 de non exiſtentibus eadem ratio 
ef; and becauſe I have. heard an eminent Member 
of this firſt and more ancient Royal —_ Aa man 
renowned over all Europe for his Philoſophical and 


Anatomical Writings, deliver this judgment of 'the 


multiplicity of Natural Ferments fancyed tobe iK the 
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Of the Circulation of the Blhou. | 
body of an Animal, that they were a new-found aſ- 
lum ignorantie, | ſay, of Natural: Ferments ;- left 


what I have ſaid ſhould be detorted to the excluſion 
of Preternatural Fermentations, which 1 do not de- 


| ny to be incident ſometimes to the bloud and other 


humours of the bo-ly, more lignally in Fevers, and 
{"me Gther acute diſeaſes: thougn perhaps not fo 
often as vulgar Phylicians imagine. 

What I have hitherto ſaid, may perchance ſeem 
to ſome of my Araitors to be a digrefſion ; and they 
may be apt to think, that I have made my firſt itep in 
a wrong path.. Tam therefore obliged, in my own. 
defence, to advertiſe them, that having propoſed to 
my ſelftoenquire itrictly into the natural neceſſity or 
Mechanical reaſons of the Motions of the Bloud ; and' 
finding the aforeſaid Comment of Ferments lying, 
like a block, in my way : I thought it concern'd me 
rather to remove than to leap.over it, and leave it for 
others to ſtumble at. For, ſome there are, and thoſe 
too, men whoſe names are delervedly celebrated for 
their profound knowledge both in Anatomy and the 


*  Foen. Alpbonſ. Mathematicks, who in their books have profeſſed! 


Borellus 


A2otu Animal. 


taught, that even the bloud it ſelf, the ſeat of life, alſo 


o 


part-2. pag. 76. 1ndergoes 4 certain natural Fermentation in the heart, 


Willifius, de 


Fermcut. 


of the bloud is old, and-by repeated Circulations w 


lungs, and greater arteries, as neceſſary to its perfeition 
and vitality. A doctrine, which to me (I profeſs ) 
ſeems very xnprobable, and inconſiſtent with the 


" wiſdom of Nature. 


Improbable; Firſt, Becauſe of all the various li- 
quors found in the body of an Animal, iz ftatu Natu- 
re, the bloud ſeems of it ſelf leaſt prone to Fermenta- 
tion ; which is incident chiefly, if not ſolely, to new 
and muſty l1quors : whereas the greateſt part by much 
ell 
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Off. the Clictdation of the Blond 

defzxcated in. its proper Emuntories, and: by: unſenſi- 
ble-tranſpiration ; and by conſequence needs no Fer 
mentation, True it is 1ndeed, that new. Chyle is 
ever _w_ and then brought into the rivulet- of the 
bloud,out of the common ciſtern thereof, by the 4s 
thoracicus and the Subclavian vein, for 2 recruit: but 
in a quantity ſo ſmall (a few drops perhaps at-once ; 
for more will not be found to bear a juſt proportion, 

either to the capacity of the common Receptacle of the 
Chyle, which 1s but little, or to the narrownels of 
the Pipe leading from thence tq the Subclavian vein ) 
as cannot 1n reaſon be thought ſufficient to perturh, 
and excite a fermentation in the bloud, with which 1t 
is mixt. It a greater quantity of Chyle were mixt. 
with the bloud at one time ; certainly the bloud 
would ſoon loſe its native purple, and put on the white 
livery of the Chyle, eſpecially in the deſcending part 
of the Venacava, where the commixture is fir{t made : 
which yet no Anatomilt ( for ought I know) hath 
ever obſerv'd. Secondly, When Ferments, are com- 
mixt with l1quors conliſting of heterogeneous: part1- 
cles, they are generally {low in exerting thejr-power, 
and by degrees infinuate and diffuſe their active: par- 
ticles through the whole maſs, before they can. ſo. far 
prevail, as to raiſe an univerſal commotion and: tu- 
mult in them ; as, common experience teſtifies: but 
the newly commixt Chyle and bloud are1n a moment; 
at moſt in the ſpace of a few pulſes of the heart, rapt 
- out of the Veaa.cava, firitinto the. right Ear, and then. 
into the right: Ventricle of the heart ; ſo:that here 1s, 
no-worula, no competent ſpace of: :zze: given,, to: ew 
Cite an a(tual fermentation. Third/y, Here 1s want- 
ing 110 convenient: place. To all Fermentations. is 
required fit room, whetein the liquors: may: have ilts 
herty to-undergo, an inpemets commotionand! 2 
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Of the Ci _—_— of the Bloud, 
tion of all their diſſimilax and contraſting particles ; 
nor will the Muſt of Wine it ſelf ever ferment, if it-be 
kept in cloſe and ſtrong casks, as appears from the 
making of Stum : but the Vera cava, the Heart, and 

© Arteries are fill d with bloud even to diſtention, till 
by their Sy/fole they ſquirt i forth, and then in the 

' next moment they are repleniſhed. What room then. 
is left for the bloud to ferment in ? Seeing theretbre 
that the bloud is by its own con{titution'tnapt to fer- 
ment, as bearing a greater analogy to the nature of 
Milk, than to that of Wine, whatever the 1//{;1azs 
have ſaid to the contrary and lezing that neither the 
{mall ſupplies of Chyle which it daily receives, aro 
{ufficient to induce, nor the/ſhortnelſs of the time in 
which it paſſes through the' pr.ecordia, nor the want 
of convenient room, permit a fermentation : what 
reaſon have we to aſſent to their opinion, who teach, 
that a fermentation of the bloud is neceſſary *o its 

">perfeQion and vitality ? eſpecially if we farther con- 
fider, that the ſame opinion is allo 

Inconſiſtent with the Wiſdom of Nature. W hoſe cuſtom 
always is, to inſtitute the molt direQ am compendi-- 
ous methods, for the attainment of her erids ; nor ever 
to uſe many inſtruments, where one may ſuffice, to 
effect what ſhe hath delign'd : abhorring to multip] 
things, without inevitable neceſſity. To this her A's 
mirable Wiſdom then it is injurious, to imagine, that g 
when ſhe had ordained in the bloud a certain placid, #7 


regular, and benign motion, Wy which all the hete- 
rogeneous ingredients or conſtituent parts of it,ſhould | 

be {o agitated among themſelves, as by their mutual 

' conflict to produce an alternate expanſion and con- 

_ eraQtion, from whence a vital heat reſults, and 'upon 

- which original life continually depends : ſhe ſhould 
8otwithſtanding inſtitute a ſecond inteſtine motion, to- 


de 


Of the Circulation of the Bloud. 7 
be at the ſame time, in the ſame ſubjeCt performed,vzz. 
a Fermentation ; which ſeems unneceſlary at beſt, and 
which probably might not only hinder, and impugn, 
but alſo deſtroy the former. A Fermentation would 
indeed raiſe a tumultuous agitation of the ſame difſi- 
milar elements of the bloud : but ſuch as would be 
violent, irregular, and of a far different manner from 
the Vital Mzcation. But-not'to infilt now upon the 
manifeſt diſparity of theſe Two Motions, which may. 
more opportunely be collected from what I ſhall ſoon: 
{ay of the genuine and true one ; let it be ſuppoſed at: 
preſent, that both may operate in the ſame manner, 
and produce the ſame efietts in the bloud, as to the 
attenuation and comminution of the grofler, viſcid, 
and unagile parfs; and the facilitation ofthe expan-- 
ſive efforts of the-Spiritual,; volatile or elaſtic : yet ſtill* 
it will remain to be inquired, why Nature ſhould in- 
ſtitute Two Motions, where either of the two'might 
ſingly do her work as well, if not better. If there- 
fore any defendent of this opinion, which I have here, 
ex paſſant, impugned, ſhall vouchſafe ſo-far to-illu-: 
minate my gloomy underſtanding, as to ſolve this: 
Problem : I ſhall acknowledge the favour, and re- 
cant my oppoſition of it. Mean while, I' will ſuf 
pend the farther conſideration thereof; anc.” now ad-- 
dreſs my ſelf to the more important part” oi my pre- 
ſent province, the £rue and undoubted Motions of the- 
Bloud,viz. the Mication, and the Circwation : by both: 
which, though divers in their origines and kinds, yet 
mutually helping each other, and conducing the one: 
to the accenſion as iit-were of original life, the other: 
to the diſtribution of influent life, . the bloud 1s perpe-- 


P 
wo 


tually moved in the: veſſels that contain itn. - 
By the FORMER oftheſe, the vita? prrits,: or 

if you-pleaſe the elaftick particles of the bloud; now: 
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is call'd matt ſanguinis inteſtinns ſive fpontaneurs. be: 


© Of the Circulation.bf: the Bloudh 
paſſing through the Ventriclesof the heart, from thein 
own. natural force or expanſive energy, endeavour to 
expand.or unbend themſelves ; whule the groiſer and 
viicid parts.reſilt that endeavour to expanliongby com- 
preſſing them. . Hence inſtantly, and by natural ne- 
ceſſity, ariſes a certain CollutFation or mutual ſtriving; 
betwixt the expanſive motion or endeavour of the V1- 
tal Spirits, on one part, and the renitency of the 
groſſer parts of the bloud, on the other. And from. 
this Coliuctation, an actxal heat 1s quickly excited or 
kindled in the bloud : actual heat being nothing elle 
but an expanſive luQtation of the particles of the bod 


or ſubject in which it is, as I profeſſedly labour'd: to 


evince from various inſtances, and a, ſtrong chain of 
propolitions, when I firſt had the honvur to' fit. in this 
Chair. Moreover, becauſe this expanſive luctation 
1s not violent, nor unequal, rior irregular, nor con- 
{equeatly noxious or hoſtile to the nature.of the bloud ; 
but on the contrary always (zz ſtat Nature) moderate, 
equal, regular, amicable, and tending not only to 
the conſervation of the. bloud, but alſo to the. exalta- 
tion of all its facultiesand operations : and becauſe it 
prgceeds from an internal vriliciple, trom the; energy 
of the vital ſpirit contain'd in and ruling the blaud, 
or ( if this be more intelligible ) from the Elaſticity of 
the acreal particles commixt with the bloud : there- 
tore the brisk motion or heat thence reſulting, is alſq 
wita!, For 1n that very expanſive motion. of the 
bloud, doth the formal reaſon of fe originally con- 
ſt : which Theorem alſo I have formerly, in this 
place, endeavour'd to explicate, andieſtabliſh. This 
admirable motion, from the various notions or con- 


ceptions which Learned men have. formed of it in- 


their minds, hath acquir'd various names. By ſome it 


— 
— 
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Of ohe Circulatforef rhe \Bloud. = 9 
cauſe it ariſesifrom an internal principle, the expan- | 
{ive endeavour of the fpirituoſe, or elaſtic parrs of 
the bloud, and't _ it from the circular 'mo- 
tion, Which is imprefs'd by an external Movent, v:z. 
the Heart. By others, Motus fermentationis witalis, 
from the {imilitude they fancyed between it and com-. 
mon fermentations: but '1tmproperly, for the reaſons - 

ft now alledged. By others again *, motus * Alpbor'. Zee | 


by me ju 
oſcillatorins, from the reſemblance irhath of the Oſeil- 745% 


lation or ſwinging of a Pendulum, whoſe motion de- 
ſcribes a Cycloid ||, and byothers *,, Micatio ſangninis, | Chriſtiaaus 
the panting, or'reciprocal expanſion and compreſſion Zi, © 
of the parts of the bloud. Of theſe dehominations, git oſcilarorii, 
_ thetwo laſt ſeem to me more fully and emphatically Pt-r- 
than the reſt to fignthe the nature and manner of rhe 1, _ 
thing denominated ; as equally comprehending the & intetin. &: 
double motion ina ſingle appellation. Wherefore 1 C279on, oe 
intend hereafter touſe theſe promiſcuouſly, when there mals cxercitate. 
ſhall occur to me any occaſion of mentioning the ſame 6: | 
motion. Mean while, T'proceed to 
The LATER motion, the CIRCULATION of 
the Bloud ; the moſt noble and moſt uſeful of all mo- 
dern jnventions,firſt obſcurely binted (as fome: think). 
by Ce/alpirus, but afterward witITprodigious ſagacity, In Exercitate 
moſt exat judgment, and happy diligence inveſtiga- 77% 
ted, and with ſuch convincing evidence demonſtrated 
by our immortal Dr. Harvey, that now the verity 
> thereof is. no longer doubted of in the world, 1 wiſh 
the ſame were as well underſtood, as it 15 generally 
acknowledged : and1eft The thought only to wiſh ch1s 
excellent knowledge, and of ſo great importance 'to- 
Phyſicians, I will now again do my beſt devorr to ex- 
plain ſo much of the myſtery, as I' my ſelf have for-. 
merly left not ſuſficiently-explicated : omitting'to-re-- 
oire wharis vulgarly taught inthe. Schivotsand Books 
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Of the Circulation 'of the Bloud. 
of Anatomiſts, and touching only thoſe things, which 
have been either pretermitted, or not rightly ex- 
plicated by others, concerning thifCauſes, Mechanical 
1modes,and circumſtances of this life-conſerving motion, 

There intervenes ( ye know ) a double pauſe or re- 
ſpite, which by Anatomiſts 1s call'd era fole corais, 
between the two contrary motions of the heart ; one 
betwixt the dzaſtole and the ſy/fole, another betwixt 
the /5/tole and the diaſtole : and this ofabſolute neceſſi- 
ty, becaulc it is impoſſible, that the ſame body ſhould 
perform two contrary motions, without a »orula or 
{pace oftime, how ſhort ſoever, be interpoſed betwixt 
them. Ye know alſo, that the force impelling the 
bloud, which is the Compreſſion of the heart, doth nor 
act continually, but interruptedly or per vices, ſhort 
and-almoſt iſochronic or equal quiets interpoſed : So 
that the bloud expreſs'd by the heart, doth not flow 
thence ina continued courſe, as rivers and fountains 
do, that are* without intermiſſion carried on by the 
weight of their waters ; but guſh forth and ſtop alter- 
nately, though this viciſſitude be exactly regular, and 
proceeds in a conſtant order. Now theſe things conſi- 
dered, it may ſeem conſentaneous to conclude, that the ' 
motion of the blout cannot be continuns, fince two 


. pauſes or quiets are, interpoſed betwixt every two pul- 


{ations or Syſfoles of the heart, during each of which 
the motion ceaſes : |but on the contrary ought tobe e- 
ſteem'd and call'd an zzterrupted and »zixt motion. And 
yet notwithſtanding the verifimilitude of this concluſi- 


on, I doubt not tolay down and expoſe to your exami- 
nation this | 


Firſt PROPOSITION, 


That the bloud is carried in a round through the body of an 
Animal, in « truly continued, and never interruptedmo- 


* I WIR R$. 


_ 


This perhaps may ſound like a Paradox: but that 
ſhall not a-wÞ:t diſcourage me from aſſerting it, while 


I remember tnat remarkable ſentence of Minutins Fe- 


lix (in Oftavio) Ineft & in incredjbili verum, & inveri- 
fumils mendarium. = 
Though it be true and evident, that the heart doth 


not, in the time of its pauſes, expreſsany Bloud into: 


the Arteries,yet it is not true, that the bloud contain'd 
in the Arteries, in the YVi/cera,in the habit of the body, 
and in the Veins, doth at the ſame time ſtagnate, and 
{top its courſe ; but on the contrary is always carried 
on in 1t5 journey, though with unequal velocity. 
_ Firſt, the Verity of ths appears in the Arteries. For 
' theaffluxof bloud from the heart being wholly inter- 
cepted, either by a Ligatureapplied to the #orraatits 
original, or by cutting out the heart it ſelf, as is com- 
monly done in Frogs and Vipers,; we ſee, that ne- 


vertheleſs the bloud: wherewith the Arteries were 


filPd, 1s by degrees {queez'd out, ſo that they are ſoon 
after left altogether empty. And doubtleſs this ex- 


inanition of the Arteries happens, becauſe they by 


their own ſpontaneous motion conſtringe themſelves, 
and contracting their, Circular Fibres, expreſs the 
bloud into the habit of the parts: andare at the ſame 
time comprels'd alſo by the contraftion and tenſion, 
or the periftaltick motion of «ll the Muſcles of the 
Body. From the obſervation of this* vulgar Pheno- 


| 


menon, viz. the emptineſs of the Arteries in dead bo. 


dies ; the Axcients perhaps took occaſion to believe and 

reach, that net bloud, but only Vital Spints are con- 

tein'd in the Arteries, Secondly, this appears alſo 

in the Vezzs. Por, that the bloud doth continually 

flaw on in them likewiſe, notgonly when it is urged 

forward by the Arterial Bloud purſuing it, but even " 
| <0 t 
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Of the Circulation of the Blau, = © 


the time of the hearts pauſes ; 1s evinced from this,. 
that then the bloud runs on through the trunk of the 
Vena cavato repleniſh the right Veatricle ofthe heart... 
But why do I miſ-ſpend time in alledging reaſons to- 
prove.a truth that is manifeſt to ſenſe jn Phlebotomy ? 
no ſooner is a Vein open'd, than the Bloud- flows forth: 


- with a {ſwift ſtream, and while the wound 15 open, con- 


tinues to low: without paules or interruption, which 
is a demonſtration of the thing propoled, viz, of the: 
continual motion of the Bloud 1n the Veins: 

| Being thus aſſured of the etiect, let us proceed to- 


| inveſtigate the Cauſes ; which are not equally evident, 
Nor can we hope certainly to ſolve this Problem, with: 


out enquiring the Mechanical #eaſon of the continual: 
motion of the Bloud through the Veins. This there- 
fore I willnow attempt to do. That Nature hath in- 
ſtiruted no immediate Communication betwixt the 
Capillary Arteries and the Capillary Veins, per ans- . 
ſtomoſin, 15 manifeſt to.ſenſe, and now acknowledged. 

by all Learned Anatomiſts: and therefore it cannot 
{ſtand with reaſon to imagin that the Bloud in its Cir- 
cular courſe is emitted immediately out of the Ar- 

teries intothe Veins, theſe veſſels being ſeparate. And 
though we opine, that-there is ſome ſecret commu- 
nication betwixt the extreme Orifices of the Arteries 
and thoſe of the Capillary veins, by the intermediate 
Spongy ſubſtance of the fleſh, Y/cers, and glandules, 
or by the Cribreſe ſubſtance of.the Bones, as by the 
Pores of a Pumice ſtone : yet we are ſtill to ſeek, by 
what motive force the bloud may be carried on from 
thoſe intermediate Poroſities, and inſinuated into the 


. veitis. Firſt, becauſe *tis conſentaneous, that' the. 


impulſive force, whereby the Sy/fole of the heart ſquirts 
the Bloud into the Artgries, is by degrees weakned, 
and at length languid in thoſe ftreights of the extreme 

| | veſſels, 


ww oe » — 


Becauſe the Orifices of the Capillary veins cannot con- 
tinue always open and dilated ; 'their conſiſtence being 
not hard and bony, but membranoſe, ſoft and ilippe- 
ry; ſo that they are apt to | pn by conniving, 
and conſequently to hinder tM ingreſs of rhe bloud 
newly arrived. Thirdly, Becauſe here we can have 
no recourſe to-the _—_— of the Yiſcers, and the 
Muſcles, whereby . the bloud ſhould be ſqueez'd 
into the Orifices of the Capillary veiris; for we ſee, 
Ahat the bloud is ſucktup by the Capillary veins, not 
only when the Muſcles are invigorated and upon the 
ſtretch, but alſo when they are quiet and relaxed, and 


do not exerciſe their compreſſive power ; as is moſt evi- 


dent in ſleep, when the CircMation proceeds without 
1atermiſſion. This is confirm'd from hence, that in 
the Brain, in the Medullary ſubſtance of the bones, 


_ © where nocompreſſion can be admitred, the Capillary 
.. veins receive the bloud as freely as in the ſofrer fleſh it 


ſelf, Seeing then that the ef## cannot be denied, vie. 
that all the bloud effuſed our of the Arteries is after 


abſorpr and carried offby the Yeins,to be brought back - 


again intothe heart ; and ſeeing alſo that-clus is nor 
 etfeted by way of Artradtrion, there being' no ſuch 
ching as attra&tion in Nature, as 1 have more than 


once elſewhere proved : we are compelPd to aſſert, - 
that the Bloud is imbibed by the Capillary Veinsfor 


the ſame reaſon, and by the ſame Mechanick aQti 
' _ | by which Syphons, Sponges, Filtres, Chords, -2nq 
alt Poroſe bodies are penetrated Þy water with whig 
they are moiſtned: which power © no other than 
o7avity of the fluid it Rl, which is augmented by ' the 
7mperus Of its proper motion, aud by the impalle-com- 
municated to it from-externt#force. Soothe motive” 


wha 6s 
% 


force of Gravity, which a” 
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veſſels, and of the intermediate Poroſities.. ' Seramdily, _ 


tan wittt no more 


=] 
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'Of the Circulation of the Bloud. 
than water can, when it finds the ſmall chanels of the- 
Capillary veins open ( for they can never be ſo cloſe] 


conſtringed by the flagging and connivency of their 
thin membranes, as to leave no entrance fora fluid:; 


as 20mg in the: Pores of Ropes how hard -ſdever. 


twiſted ) muſt of necefſiky overcome .the. weak reſiſt: 


ence of the ſtreights in all: Filtres and Porojebodies : | 
and conſequently the bloud may be inſlinuated into. the 


Capillary veins by a Mechanic aCtion like that of Fil- 


' tration. If this propoſition be true, the greateſt diff- 
\ . 


culty occurring in the whole myſtery of the Circula- 
tion of the blond; is now at length ſolved. \ 

The bloud Having in this manner paſſed the afore- 
ſaid ſtreights, and entred into the Canales of the 
{mall veins, by the ſame motive force, whereby it was 


inſinuated ( for ſuch am ingreſs is not poſſible without 


motion )) may be advanceda little farther in its way by 
its proper force, and by external force, and alſo by the 
impulſe of the new bloud following behind ; as we ſee 
water ſuckt up by a Filtre, tobe carried on tothe end 


of the liſt. Afterward, becauſe many ſmall 'veins ' 


meeting together, make one wider dui or pipe; and 
becauſe in this larger pipe the former impulſive force 


of neceſſity grows more and more languid- and faint. 


by degrees, and by confequence the motion of the 


bloud is retarded : therefore it ſtands in need of ſome 


auxiliary forces, to becarried on the relt of its journey. 


Theſe are, Firff, the force by which the Circular Fi- 


bres of the Veins, that es ab have a periſtaltic 


| vi_gue, contract themſelves always after they have 
been ſtretch'd, as all Nervoſe and other zexſile bodies 

are obſerv'd to'do: Secoxdly, The Compreſſion of 

- the Veins by the weight of the Circumambient air 


or Atmoſphear, and the Elaſtic virtue of the air in- 


Thirdly, The Tonic motion of the Muſcles, 
when. 


-," 


| berty to lay down this 


Of the Circulation of the Bloud. 


when they aQ ; together with the various mot'ons of 


the Viſcera, .and of humours diſcurrent through the 
body ; all which more or leſs compreſs the veins. Now, 


that the manner how this compreſſion promotes the 


continual decurſe of the bloud in the Veins, may be. 


the more fully and clearly underſtood ; I will take li- 


Second PROPOSITION: 


That by the artifice of the Valves, the Compreſſions of the 
Vetrs protrude the Blond toward the heart with a moti-- 


on doubly ſwifter ; not indeed in a continual flux, but: | 
i 


with little pauſes interpos'd, aud with unequal velocities. 
* 


pe 


We here behold in the Cr,ra/ vein {lit opens from Figure 1: 


_ end toend, certain Valves glaced at unequal diftances: 


in the inſide of the Vein: which for demonſtration 


affixt ta the (ſides or walls of the Vein, and reſembled 


by AONMP. and BONQR. They are found 
ſometimes. ſingle, ſometimes. in pairs placed one op-- 
poſite to the other, and laterally touching each other ; 
as at N O; the convex tops ouch pair reſpe&t the 
Capillary beginnings of the VE 

the Orifices of their cavities P O, R O, open toward- 
the heart, have reſpect to the parts IK. Now Iam- 


todemonſtrate, that from this ſtruQture and ſituation. 


of the Valves, it is neceſſary. that the Bloud be pro-. 


truded toward the heart.: Imagine then, that the. 


ſame portion-of the Vein H:M 3b. repens witty 
bloud ; and becauſe by the circular Fibres : 
Yy: 


— iD nf * 


ns beyond H L; bur 


itſelf, and by the ambient-Muſcles,and perhapsalſs 


fakeare accurately repreſented in this Figwre expog'd- Figure I1:. 
"to ſight. Theſe Valves (ye ſee) are nothing bur half 
pockets of a-membranoſe ſubitance, or little bladders . - 
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Of the Circulation of the Bloud, 
the gravity of the Atrioſphear,. one part ofthe Vein 
is conſtringed after anogher all along ; it muſt be, that 


the lateral walls $S T come nearer to each other to- 
' ward V: andthenthe Vein ſo girded will loſe its Cy- 


lindrical form, and be turn'd into two little funnels, 
HYL, MVQ; which are leſs capacious than the 
former Cylinder, and therefore the bloud which was 


contained in the ſpaces VHS, and V LT, will be 
_ expelPd out . of the Orifice H L; but the remaining _ 
' quantity of bloud contained in the ſpaces V S M, and 


V QT, will be ſqueez'd without the Orifice MQ,, 
toward I K. It appears then, that from the above- 
mentioned compreflion of the fides or walls oof the 


_ Vein,the bloud is expreſs'd in equal quantity to theop- 70 


polite parts ; and this would certainly happen, if the 


; Valves were removed. But becauſe to the walls of 


the Veinwithin, M P, QA, are faftned two Valves; 
it is neceſſary, that the bloud impuls'd by a compreſſt- 
on made in ST, be forced through the.narrow chink 
NO; becauſe the yielding fluid contain'd in the cavi- 
ties of the Valves, and urged by the advenient bloud, 
is conſtringed, and thruſt out of them ; and then in- 
ſtantly the fides of the Valves, that before touched 
each other, NO, reeeding one from another,leavean 
open way, by which the flux of bloud coming on from 
MSTQ, may be inqgprated, and paſs forward be- 
yond A B. Again, [after the bloud hath pafſed the 


-confines of the 'Valves, P. O, R O, there neceffariiy 
. follows a reſtriction of the little chink N O. For, 
_ the bloud it ſelf muſt, by reafon of its heavy bulk, and 


fluidity, 611 rhe little baggs of the Valves, and o their 


ft and phable fides beiog dilated till oy mutually 


touch, ought cloſely to ſhut the'rixu/s N 
- Moreover, Þecaule the Vein ts not conſtringed in alt. 
1ts parts atthe fame time, but part after part ſuccef- 
"wE Em "I ſivety; 


ſively ; therefore after the bloud is transferr*d beyond 
the Valves within the little funnel A BCD, there fol- 
lows a conftrittion of the walls A D, B C, in the ſame 


time, in which ST 13 not conſtringed. And becauſeby. 
reaſon oof the cloſe ſhutting ofthe 7:mu/a N'O, half the- 


bloud, that was-contain'd in the ſpaces E AG, FB.G, 


cannot flow back toward A B, finding the obſtacle A. 


© B fill'd with bloud; and retain'd by the Valves ; it 


is compell'd with a reflex motion, like that of a. Ten- 

nis-ball rebounding from the wall,to flow toward DC : 

and ſince by the ſame compreſſion, the Bloud that was. 

contain'd in the ſpaces E D G, FE CG, is protrudea- 

- beyond D C: therefore a double __ of bloud is. 
1 


in the ſame time, in which the compreſſion is. made, 


expelled through thatſameaperture D'C : but when: 


a double quantity of a fluid is in the ſame time emitted. 
at the ſame Orifice, it muſt run out with a double Ve- 


| Tocity. Thus is our Propoſition verified; And. as to. 


ſingle Valves; from. what hath been faidof the uſe of 


double, it way eaſily and genuinely be inferred, that- 
they alſo help to promote the courſe of the bloud,. 


though but half fo much as the double. Wherefore 
| Natures wiſdom is admirable in placing ſingle 
Valves both at leſs-diſtance one above another, and 
for the moſt part where the Cavity of the Vein 1s 
a little narrower, or where a leſs Vein laterally exo- 


nerates it ſelf into a: greater :- in both which caſes the 
neceſſity of this demonſtrated acceleration of the mo-- 


tion of the Bloud, ſeems to be leſs. In the trunk of 
the Vena cava no valves are. found ; as well becauſe of 
its ample Cavity, ag becauſe of its contiguity. ro the 


trunk of the great Artery, by whoſe puliations it can- 


not but be ſomewhat compreſs'd, and conſequently 


the Bloud flowing throughic, propogtionately promo-- 
ob-. 


#—,0 © 


- — 


ted. Inthe 7agu/ar veins allo none. have yet-been 
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Bf the Circulation of the Bloud. 
ſerved ; probably becauſe in them the bloud deſcends 
fwiftly enough, from its own weight and fluidity. In 
{mall veins they are not placed ; unleſs in the Coronary 
veins of the heart, juſt at the place where they empry 
themſelves into the right Veartricle of the heart: and 
of theſe too the uſe is, not to-promote the courſe of 
bloud, of which there ts no need in {oſmall a circuit ; 
but only to prevent the reflux of it out of that Ven- 
tricle, 1n the /yſtole of the heart, as appears from ther 
ſituation, and from their conformation. Nor areany 
found in the Arterzes, in which the bloud, with migh- 
ty force impulſt by the coaſtriction of the heart,” and 
of the Arteries, needs no additional machine to ac- 
celerate its motion : except thole that are placed inthe 
inlet'and outlet of the left Ventricle, to obviate the re- 
gurgitation ofthe bloud intothe arteria veroſa, and 
out of the aorta 1nto the left Ventricle ; and the two 
very little Valves fited in the two Corozary Arteries, 

at their origine from the aorta, to prohibyt the regreſs 
of the bloud into the aorta. & * .* En 
If this Artifice of the Valves aflixt within the veins 
be ſo neceſſary to promote the reflux of the bloud ro- 
ward the heart; certainly he that firſt diſcovered 
them, deſerves to be remembred with honour; But 
who was that fortunate man ? 
Fabyicirs ab Aquaperdente put in his claim to the 
glory of the invention, as wholly due to himſelf; in 
_ thele very words. De h# itaque [| oftiolis nempe ve- 
narum }] /ocuturus,” ſubit primum mireri, quomodooftiola 
hec, ad hanc uſque etatem, tam priſcos, quam recentior«s 
Anatomicos aato latuerint ; ut non ſolum nutls mentio de 
ipſis fatta ſit, fed neque aliquis pris hec viderit, quam 
Anno Domint Septuaveſimo quarto ſapra milleſumum &e 
-quingenteſimum, quo 4 me ſumma cum letitia inter diſſe- 
canaum obſervata fuere. | 
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Of the Circulation of the Blnidl 


But Padre Fulgentio profeſsly aſcribes the invention 


to that prodigy of Wiſdom, Learning, and Virtue, 


Padre Paolo the Venetian: at the ſame time openly ac- 
culing Aquapendens of dilingenuous arrogance and 


theft, for challenging to himſelf the honour of having - 


firſt diſcovered the Valves, to which he had no right ; 
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. and for ſtealing the glory dueonly to Father Paul. The j, v;:2 parris 


ſence of his impeachment is this. © The whole Tra- Pati. 


* ttate concerning the Eye, which paſſeth under tle 
* name of Aqnapenaders, or at leaſt ſo much of it as con- 
* tains new and rare Speculations and Experiments, 15 
*« the work of Padre Paolo; whereof I have had ſpeech 
* with ſome, that were eye-witneſſes, and knew that 
*a due part of the praiſe was not attributed to him 
* that deſerv'd it all. But much more in another mat- 
** terof more moment, which was the finding out of 
* thole YValvule, thoſe inward ſhuts or folds that are 
* within the Veins. Of which argument IT do not 


* made mention ; becauſe it was a thing unthougltt 
*of till theſe times, when Aquaperndens moved th 


< find, that any, either ancient or Modern, ape 


* queſtion in a publick Anatomy. But there are ſtill 


«< hving manyeminent and Learned Phyſicians,among, 
* whom are Sartorio,and Prerro Aſſelineoa Frenchman, 
* whocertainly know, that it was no Speculation, nor 
* invention of Aquapendens, but of Padre Paclo. Who 
* conſidering the weight of the bloud, grew into an 


« opinion, that it could not ſtay in the Veins, except | * 


* there were ſome bunch to hold it in, ſome folds or- 
*{ſhuttings, at the opening and cloſing of which 
«there was given a paſſage and neceſſary A:quilibriun: 
*to life. And upon his own natural judgment ac 
< ſet himſelfto cutting with more accurate obſervati- 
_. © on, and ſo found out thoſe Valves, &c. 
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20 Of the Circulation of the Bloud. 
Having thus faithfully recited'the Pleas of theſe two 
great men, I leave it to you to decide the controver- 
fie, and to fix the Laurel on the head of which of the 
Competitors you pleaſe. For my part, if my judg- 
ment were conſiderable, I ſhould declare my ſelf on 
Padre Paolo's ſide, as to the invention ; andallow to- 
Aquapendens the honour of being the firft that by wri- 
ting made the thing known to the world, Under- 
ſtand me, I beſcech you, only of the Valves theme 
ſelves, not of the 7rve uſe of them, which neither - 4- 
quapsndens, nor the Father had the happineſs to dil- 

cover. | | 
Not Aquapendens, becauſe of the two- »/es by him 
aſſgn'd to theſe Valves ( which he moſt improperly 
named Oftio/z ) namely the corroboration of . the Veins, 
which might — be by the bloud every where 


diſtended and broken into varices; and the retardation 


of the bloud in the Veins, that fo all parts of the bod' 
might have time to take :n their due ſhares of loud 
for their nouriſhment, and not have their meat { for- 
ſooth) ſnatcht away before they have f11'd their bel- 
. hes : of theſe two mighty uſes, T ſay, neither is true, 
and both are raiſed upon this 'Suppolition, that the 
courle of the bloud is out: of the greater and ſuperiour 
Veins into the {ſmaller and infteriour ; which is moſt 
evidently falſe even by the teſtimony of the ſight. But 
leſt I be thought, either not well to underſtand, or to 


miſrepreſent his meaning ; I amobliged to recite his 


Aquapend, own words, Nam cumin wvaricibus, in quibius aut lax- 
Tract. 4. de Vc- 


wer. Oflials, 474» aut rumpi Oftiola par eft, plus minuſve dilatatas ſem: 
; per vents conſpiciamws ; dicere proculdubid tuto poſſummns, 

ad prohibendam quoque venarum aiſtenſionem fuiſſe Oftiola- 

aSummo Opifice fabrefatta,&c.Thus far then I have done 
him no wrong. Heproceeds. Erat profetto neceſſaria 


"riolorum conſtruttio in 'artuum venis, que non exigue, 


" - ſea. 
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Of the Circulation of the Bloud. 
fed vel magne, vel moderate ſunt magnitudinis ; ut ſci- 
licet ſanguis ubique eatenus retardetur, quatenus cuique 
particule alimento fruendi. congruum tempus detur, quod 
alioqui propter artuum declivem ſitum confertim ac rapids 
fluminis inſtar in artuum extremitates nniverſns conflue- 
ret, ac colligeretur, idque tum harum partinm tumore, tum: 
ſuperpoſitarum marcore. Here allo I have faithfully in- 
terpreted his\ words, and ye ſee that he thought the 
contrivement of the Valves neceſſary to retard the 
mot1on of the bloud, becauſe he took it for granted, 
that the bloud deſcended through the greater Veins 
into the leſs: groſsly erring in both opinions: For, 
that the former is falle, we have ſeen demonſtrated 
' from the conſtruftion and ſituation of the Valves 

themſelves : and that the /attey alſo is falſe and abſurd, 
bo ſnown to all who underſtand any thing of the Cir- 
culation of the Bloud, - To theſe errors he hath in the 

{ame Page added a third much more extravagant ; 
which 1s, that the bloud isby a flux and reflux perpe- 
tually carried forward and backward in the Arteries. 
For, attempting to give the reaſon, why Nature hath 
framed no Valves in the Cavittes of the Arteries, he 
faith; Arteriis autem oft iola non futre neceſſaria, neque 
ad diſtenſionem prohibendam, propter tunice craſſitiem, ac 
robur ; neque ad ſanguinem remorandum, quod ſanguinis 
fluxus refluxuſque in Arteriis perpetnd fiat, It appears 
then, that this famous Anatomift, who in many 
other things deſerved welt ofthe Commonwealth of 
Phyficians, had no juſt title to the honour of having 
firt invented the true and genuine uſe of the Valves : 
nay, that he underſtood no morethe Mechanic reaſon 
of their conformation, than if he had never heard of 
or ſeen them. | IN 

Nor in truth did Father Par! ( whom yet I never 
can mention without ſeeret veneration) if the afore- 
| z A | 


22 
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recited account, and what follows immediately after, 
given by his moſt intirigte friend during his lite, and 
after his Hiſtorian, Fulgentio, be true and full. For 


| in Fulgentio's narration of the manner how the Father 


came firſt to find our the Valves, there is this paſſag 
« And upon his own natural judgment he ſet himfel 


. * to cutting with more exquilite obſervation, where- 


© upon he found out thoſe YVa/vulz, and.the right uſe of 
« them; whichdo not only ſtep and hinder the bloud 
« from dilating it ſelf by its weight into the Veins ( as 
« weobſerve in ſome crooked and {well'd knots ) but 
<« alſo that bloud running'up and down with ſo much 
« liberty, -and in ſo great quantity, itmight eaſily ſuf- 
« focate the natural heat of thole parts, which ought 
«toreceive their nouriſhment from it. Whence it is 
plainly apparent, that the :Father alſo attributed a 
double uſe to the Yalves: one, the very ſame with 
the former dreamt of by Aqnapendens, who probably 


borrowed it of the Father ; viz. to prevent the dilata- - 


tion of the bloud into Varices, by ſtopping its impe- 
ruous motion up and down in the Veins : the other, 
quite contrary to Aquapendens's ſecond ule, v;z. to pre- 


vent a {urfeit ofthe parts upon too much bloud, and an- 


extinction or ſuffocation of their natural heat by that 
exceſs ; whereas Aquapendens fear'd they would be fa- 
miſht, if the Valves did not detain their food, as Tar- 
talus 1s feign'd to be. Now if theſe were truly the Fi- 
zher's Sentiments concerning the Valves, certainly he 


had no right conception of Natures deſign in making 


them; as may be colleQed from the precedent demon- 
{tration of their true uſe. : 

To come then toa concluſion, and draw all the lines 
of this ſcrutiny to a point ; ſince it is evident,that nei- 
ther Father Paul himſelf, nor his diſciple 4q»apendens 
had a right notion. of the proper uſe of the Valves ; 


Df the Circulation of the Bload, . 


Of the Circulation of the Bloud. _ 5..Y 
and that both bclieved the bloud to flow out of the | 
greater Veins into the leſs, which the Fabric and fi- - 

 tuation of the Valves plainly contraditt : it neceſſarily 

. follows, that neither of them could be Author of that 
much more noble and more difficult invention of the 
CIRCULATION o the bloud, which it was mo- 
rally impoſſible for any man to'deduce from their ab- 
{urd opinions concerning the uſe of the Valves, and 
the glory of which is wholly due'to that incomparable 
man Dr. H 4K YT. Who by admirable Sagacity of 
Spirit, by numeroſe Experiments and Obſervations 
Anatomical, and by aſſhiduous Meditation, perhaps 
alſo by the ſecrer Manuduction of Fate, that had re- 
ſerved the ſecret for his knowledge, attained at length 
to the invidiole felicity of finding it ont, and revealing . 
it to the world. I wonder therefore that ſome men of 
not obſcure names in the Catalogue of Anatomiſts, 

have ſhewn themſelves ſo ungrateful and envious to- 

ward this immortal man, as to aſcribe this divine in- | 
vention to Padre Paolo: T mean, Joh. Waleus and Tho. Joh. Walzeus * 
Bartholins. The former of whom doubted not to write if, 1. 4c mo- 7 

Mp As x | 6 tu (tyli © 

thus. Vir :zcomparabilis Paulus Servita Venetus Valuu- $anguins. 
larum in veris fabricamobſervavit accurativs, quam mas - 
aus Anatomicus Fabricius abAquapendente poſtes edidzr, 
& ex ea Valuularum conſtitutione aliiſque experimentis 

hunc ſanguinis motum|[ puts Circularem Jdeduxit,egreaioq, 
 ſeripto aſſeruit, quod etiamnum intelligo apud Venetos aſ- 
ſervari, Ab hoc Servita edotFus vir dottiſſmus Guliel- 

mus Harveius {ang uinis hunc motun accuratins indage- 

vit, inventis auxit, probavit firmits, © ſuo divulgevit ; 
nomin?, The other had the confidence to afhirm, T4. px. ' Þ 
that Veſlingins had communicates to him, as a ſecret tholia, epi. 
never to be revealed-( forſooth ) to any third perſon, ny "9 b 
that the Circulation of the bloud was the invention of | Mo 
Father Pal the. Servire; who had writtenabookofir, * | A 


Df the Circubation of the Bloud. 
which was in the cuſtody of Fulgertio at Venice, To 
refute this palpable fiction, to what I have already 
ſaid of Father Paul's ignorance of the-right uſe of the 
Valves, I need add only this, that if Fwlgerrio had had * 


| in his hands any ſuch Manuſcript of the Fathers, as 


—— 
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theſe. Detractors have imagined; 'tis wonderful 


ſtrange he ſhould never ſo muchas mention either that 

or the Circulation in his whole Hiſtory of the Father's 
life ; when of all the ſubtle Speculations and diſco- 
veries of natural ſecrets by him attributed to the Fa- 


ther, nothing would have ſo much conduced to the 


propagation of his glory, as that. Here therefore 
I putan end tothus long digrefſion, to which the ne- 


ceſſary contemplation of the Valves gave an inviting 


occaſion, and which, being intended only to dorighr 


to the venerable memory of Dr. Hirvy, all lovers of 


truth, as well as all Members of this Noble Society 


will (I preſume )ealily pardon. &.-. 


_ 


Having inquired into the velocity of the motion of 
the bloud in the Veins,and the mechanic cauſes there- 
of ; let us next conlider the velocity of the motion. of 
the ſame bloud in the Arteries. For the clearer under- 
ſtanding of which I lay down this Third Propoſition, 


PROPOSITION IIL 


That the Arteries of an Animal, their conſtrittion or pul- 
ſation being complete, do not remain wholly empty of 
Bloud. 


Evident it 4s ever to ſenſe, that all the veins of a 


- 


more capacious, perhaps in a quadruple proportion, 


 Sangaineous Animal taken” together, are larger or 


OT —  —  — 


+ thanall the Artericsput together : and the whole maſs 
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of bloud runs through all both Veins and Arteries, 
which maſs in ful-grown men commonly exceeds not 
18, or 20 pints : and though the Veins, by reaſon of 
their tranſparent coats, always appear full of bloud, 
yet a man may doubt, whether the Arteries allo be / 
always full; that is, whether they only give paſſage 
to the bloud in the time of the puliation, and then 1a: 
the time of their quiet remain wholly empty, or not. 
To reſolve this doubt therefore, I ſay, that the Arte- 
ries, if they were wheclly empty in the intervals of 
their pulſations, then being laid- naked to the ſight, 
they would appear conftringed and lank, like chords. 
extended: but oureyes aſſure us, that onthe contra- 
ry they retain their round and plump figure, and be- 
ing prels'd by the-finger refiſt the preſſure ; neither of 
which can poſſibly conſiſt with a rotal exinanition; 
Again,. the Veins being laid naked, if, after the pul- 
{ation of the heart, the Arteries remain'd empty ; then: 
certainly would the pipes of the Veins by the quantity 
of 5 pints of bloud crouded into them. more than what 
they are proportion'd to contain, be diſtended at 
leaſt a third part more than they ought : but this is- 
ſenſibly falſe, for their coats are not diſtended beyond 
their uſizal rate. Ergo, the. Arteries are at -no time- 
wholly empty. . | 
Moreover, in Animals whoſe Arteries are tranſpa- 
rent, as in Snakes, Vipers, Eels, Froggs, &c. we 
may from their Purple or bluiſh colour perceive the 
Arteries to be full of bloud. Which is alone ſufficient 
to evince, that the Arteries do not remain empty after 
the pulſation of the heart, but contain at leaft a 4 
part of the whole maſs of bloud, _— a man 1s- 
about 5 pints. | 
Yet farther,the Arteries,in the moment of thetr pul-- 
- fation, are. highly turgid, whea yet not above 3 ounces. * 
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_=24 | Of the Circulation of the Bloud. _ 7 
| which was in the cuſtody of Fulgentio at Venice. To ' iſ 
A refute this palpable fiftion, to what I have already - \ 
faid of Father Pau/'s ignorance of the right uſe of the |! 
Valves, I need add only this, that if Fnlzenrio had had * 
\ | in his hands any ſuch Manuſcript of the Fathers, as 
theſe Detrattors have imagined; 'tis wonderful . 
ſtrange he ſhould never ſo muchas mention either that 
or the Circulation in his whole Hiſtory of the Father? 
life ; when of all the ſubtle Speculations anf 
veries of natural ſecrets by him attribr _- 
ther, nothing would have {o much cot | 
. propagation of his glory, as that. ' I C: A 'S 
I putan end oe ong digrefſion, to: \ | 
cefſary contemWation of the Valves ga' | 
-accaſion, and which, being intended 01 - faY G 
to the venerable memory of Dr. Harvy 


truth, as well as all Members of this 
will (I preſume eaſily pardon. &v.-. 


Having inquired into the velocity o: 
the bloud in the Veins,and the mechan 
of; let us next conlider the velocity of -.... ..vuuu vu 
the ſame bloud in the Arteries. For theclearer under- 
ſtanding of which I lay down this Third Propoſition, 


PROPOSITION 111. 
That the Arteries of an Animal their conſtriction oy pul- 


ſation being. complete, ao - not remain wholly empty of 
 Bloud. 7 8 


Evident it 4s evemz to ſenſe, that all the veins of a 
Sanguineous _ taken together, are larger or 
more capacious, perhaps 1n a quadruple proportion 

+ than all the erics put together : and the whole maſs | 
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of bloud runs through all both Veinsand Arteries, 
which maſs in full-grown men commonly exceeds nor 
18, or 20 pints : and though the Veins, by reaſon of 
their tranſparent coats, always appear full of bloud, 
yet a man may doubt, whether the Arteries alſo- be / 
always full; that is, whether they only give paſſa 
_ to the bloud 1n the time of the puliation, and then in 
aheatinegt. their quiet remain wholly empty, or not. 

| - [C efnre, (Flay, that the Arte- 

| = apty in the- intervals of 

| E 'D a1d- naked to the ſight, 
'S PÞ P xd and lank, like chords. 


t us, that onthe contra- 


| 1 plump figure, and be- 
G - Sg © the preſſure ; neither of 
| | ith a total exinanition; 
| aked, if, after the pul-- 
fremain'd empty ; then: 
w.Vcins by the quantity 
*them- more than what 
| tain, be diſtended at 
1Gau 4 ara part more-than they ought : but this is- 
ſenſibly falſe, for their coatsare not diſtended beyond 
their uſual rate. Ergo, the. Arteries are at no time- 
wholly empty. | | 
Moreover, in Animals whoſe Arteries are tranſpa- 
rerit, as in Snakes, Vipers, Eels, Froggs, &c. we 
may from their Purple or bluiſh colour perceive the 
Arteries to be full of bloud. Which is alone fuffictent 
to evince, that the Arteries du not remain empty after 
the pulſation of the heart, but contain at leaſt a- 47h 
part of the whole maſs of bloud, which-in a man 1s- 
about 5 pints. | Oe. 
Yet farther,the Arteries,in the moment of their pu. 
fation, are. highly turgid, when yet not above 3 ounces. ” 
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heart. Therefore, if before the Sy/ole the Arteries 
were wholiy empty, a ſpace 20 times greater then 
their bulk is, would inevitably be filled by the 3 ounces 
of bloud emitted by the heart : but this certainly is im- 
' poſſible without ſacha rarefaQion of the bloud, which 
no man of common ſenſe will admit. Therefore to 
repleniſh ſo great a vacuity in the Arteries, there muſt 
come-into them five pints of bloud, either from the 
heart, or back, out of the Veins : but neither of theſe 
is poſſible in nature. 

' Let us add, that 3 ounces of bloud emitted by the 
Syſtole of the heart, cannot fill a ſpace greater than 
half a foot of the next Arteries to the hearr. There- 
fore, if the Arteries were empty before the Sy/tole ; 
truly all the reſt of the Arteries would remain empty 
alſo in the following Sy/fole ; and conſequently could 


not beat at the ſame time with the heart, andthe Cir- 


culation of the. bloud through them would be inter- 
rupted or diſcontinued, contrary to the mechanic ne- 
cellity thereof. 

In fine, weare convinced by common experience, 
when an Artery, whetherit be great or ſmall, is cur, 
the bloud is in every pulfation ſ{quirted out with 
mighty violence. Now it 1s impoſſible this ſhould 
happen, unleſs all the Arteries were full of bloud all 
along from their beginning to theirend ; becauſe the 
violence of the ſtream of bloud guſhing from the in- 
cilion, hath no other efficient cauſe, but the protru- 
ſion of the bloud coming on behind and urging the 
antecedent. But in the following pulſation there is 
an acceſſion of no more than 3 ounces of bloud ; 
which cannot by its quantity repleniſh half the capa- 
city of the Arteries. Therefore unleſs there remain, 
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of bloud: is emitted into them -by the Syfole of the 'l 


after every pulſation, 5 pints of bloud in the Arteries,  -; 
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Df the Citculdtion of the -Blout}: 
they cannot be made turgid againin the following pul- 
ſation. Sothat nothing is more certain or more evi- 
dent than this, that ina living Animal the Arteries 
are never empty. Quod erat oftendendum. - © _ 


From the przcedent Theorem naturally ariſes 
this Conſett ary : des 


That after the pulſation of the heart, there remains 
in the Arteries the 4th part ofthe whole maſs of bloud 
conteined in the body of an Animal; and in a man 
commonly about 5 pints : and that the proportion of 

| bloud expreſſed by the Syſtoleof the heart into the Ar- 
teries, 15 about one twentieth part of the bloud con- 
tain'd in them. Asallſo that 3 ounces of bloud ejected 
out of the heart into the Arteries, fill a ſpace in the 
Arteries next to the heart no greater than half a foot, 
namely ſo much as 1s triple, or quadrupleto the lati- 
tude of the Ventricles of the heart. _ 


PROPOSITION. 


That the motion of the Bloud is the Arteries, is threefold 
ſwifter than the motion of the Heart, that impells the 
Bloud ; | 


Becauſe in the ſame time are abſotved all theſe moti- 
ons, viz. the dilatation of the Pores of the' heart, the 
reſtriction of its Cavities by the ſwelling inward of 
the walls of the Ventricles, theexpullion of the bloud. 
contein'd in the Ventricles, the motion of the expulſed 
bloud in the Arteries, and the promotion of the mals 
of bloud prxexiſtent in them, cauſed by the woney 
of the new bloud coming on out of the heart : all the 


ations, I ſay, are performedin the ſame time. - 
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6f the Circulation of the Bloud: 
And it appears, that the three former operations 
are performed with the {ame velocity 1n the heart, be- 
caule the Fibres of the heart, by reaſon of their abbre- 
viation, are with the ſame motion moved through the | 
fame ſpace of the amplitude of the Veatricles,through us, 
which they are moved by reſtrioging the ſame Ven- | 
tricles, and ſquirting out the bloud, that was conteined 
in them. And the two laſt operations likewiſe are per- 
formed with the ſame velocity. For look how much 
ſpace\the bloud expelled out of the heart runs through 
in the Arteries, juſt ſo much ſpace muſt the maſs of 
bloud preexiſtent in them be driven through, in the 
ſame time ; becauſe one part of the bloud muſt give 
way to another urging it forward,as faſt as that comes 
on behind. = + 
But if the motion of the conſtriction of the heart be 
compared with the.progrefſive motion of the bloud in 
the Arteries; then doubtleſs they will not be. found 
to be of equal velocity : becauſe the former motion,viz. 
of the conſtriction of the heart, is made through'a 
pace cqual to the latitude pf. the Ventricies of the 
' heart, which at moſt 'excedes not 3 inches breadth : 
but the ſpace through which the 3 ounces: of bloud 
cxpreſled out of the heart, run in the Arteries, is equal 
ro the length of half a foot. Therefore the ſpace will 
be triple at leaſt to the ſpace of the former motion : 
and yct both theſe motions are performed in the ſame 
time. Ergo, the motion of the bloud in the Arteries . 
rs threefold iwifter than the motion of the heart, that 
cauſes it. Quod erat propoſitum, 
T add this remark, that the motion of the bloud in 
the Arterics is always the ſame, whether the three 
ounces of bloud emitted into them out of the heart, 
2xactly fill the ſpace dilated in them; or.whether any- 
portion of 1t be after their repletion expell'd ws of 
| | tacm... 
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them. Forin both caſes, the bloud praexiſtentinthe 
Arteries, 1s juſt ſo muct-promoved in its courſe, as 
3 ounces newly emitted take wp of ſpace, which'rem 


through more of length than half a foor. F *.* 


Here I cannot fairly decline to encounter a wulgar 
error, that ({tands in my way. Which is, That the 
bloud 1s expelled out of the Orifices of the Arteries 
into the ſubſtance of the Parts, by no other cauſe bur 
the conſtriction of the Heart. To refute which I will 
aſſert this | 


PROPOSITION, 


That the cauſe expelling the Bloud out of the Arteries, ts 
not the Syſtole of the Heart alone, but the conflyiftive 
or periſtaltic motion of the Arteries themſelves natural. 
ly and neceſſarily ſucteeding their expanſion. | 


To the pulſation of the heart two efftes are ſubſe- 
quent, viz. the repletion of the Arteries by the bloud 
emitted into them, and the expuliion of the ſame 
bloud out of them into the habic of the parts. Now 

certainly theſe two operations cannot be performed 
| together or at the ſametime; becanfe the former is done 
by dilatation, and the other by conftriftion of the ſame 
Arteries, which two contrary motions cannot be co- 
Tk incident: Wherefore it is of abfolute neceſſity,that the 
$ repletion of the. Arteries be precedent, and the evacu- 
| _ ation be ſubſequent, _ a2 2h fo L408 
| But the repletion cannot be made withour a violent 
diſtention of the tranſverſe or circular Fibres of the 
Arteries, afhd we alt know, that all the Fibres of vef- | 
! els, noleſs than thoſe of the Muſcles, of the Gurs, : 
| | . : 
| Starnach, Tendons, Membranes, and the like Fibroſe 


, 
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"Of the Circulation of the Bloud. © 
parts, naturally reſiſt diſtraction, and have a power 
of contracting themſelves after extenſion. Yea more, 
we- ſee that all- Fibres even in their natural poſture are 
{ſomewhat upon the ſtretch : for when they are cur, 
they inſtantly ſhorten themſelves toward both ends : 
which would nat happen, if they had been conſtituted 
- 4n a; middle ſtate betwixt laxity and extenſion, as a 
Bow unbent is.quiet,{ufiering neither contrattion nor 
diftraction of 1ts parts. Io 

Now if all Fibres even in. their natural ſtate ſuffer 
ſome degree of ſtretching ; certainly when-the Arte- 
ries are repleniiht with bloud, their cavity muſt he. 
dilated ; and in the dilatation of their cavity, their 
tranſverſe or circular Fibres muſt ſuker much more 
ſtretching, than they did before. And becauſe to this - 
dilatation of the Arteries a conſtriction immediately 
ſucceeds, which is not poſlible to be eftetted without 
an abbreviation of the circular Fibres of the Arteries ; 
Md becauſe that abbreviation or contraction is conna- 
tural to the Fibres themſelves : therefore it is impoſſi- 
ble, thar the Arteries, after that violent ſtretching 
cauſed by their repletion-and turgency, ſhould not ex- 
erciſe, by natural neceſſity, that mechanic power they 
have of contratting themſelves, by vertue of their * 
circular Fibres girding them inward: and equally im- 
poſſible, that the Arteries ſhould ſo contrat them- 
ſelves, without expelling ar-the ſame.time out of their 
Orifices, the bloud that dilated them. Whence it aps 
- nears beyond diſpute, that the ſpontaneous conſtrici- 
on of the diſtended Arteries is the cauſe of the expul- 
Gon of the bloud out of them into the ſubſtance of the 
parts ; contrary to their opinion, who aſcribe this 
expulſion only to the Sy/ole of the heart. © *.* 


The. 
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Of the Circulation of the Bloud. 

The natural method ofacquiring Science, ye know, 
is to begin from things more known, and then to ad- 
-vance to thingsleſs known ; to procede from: effets 
to their cauſes. Seeing therefore that we-are now 
certain that the bloud in Animals is carried by a per- 
petual circular motion through all parts of the body ;- 
our next buſineſs is to eaquire, what are the Cauſes of 
this admirable motion, as well. the final as the effici- 
ent. 

I begin from the fiza/'; it being a queſtion: worthy 
our conſideration, why or to what exd Nature, all: 
whoſe. counſels and attions are ordained by an inhi- 
nite wiſdom, hath inſtituted this rapid” Circulation-of 
the bloud. Eh 

Conitant it1s even from common experience, that” 
whenever the bloud1s quiet: or ceaſes from motion; . 
whether within or without the body of an Animal, 
the red and grumoſle part of it ſoon curdles, and-1s- 
{ſeparated from the ſeroſe or «/bamen: and fo the con- 
ſtitution or contexture of it is diſſolved and corrupted :* 
- whereas on the contrary, while the bloud continues: 
in perpetual motion within its veſſels in the body of a 
living Animal, ſo long the ordinate- mixture of'its- 
elements, due temper, and vital conſtitution of-it is- 
conſerved ; for mechanical reaſons in our: enſuing diſ-- 
courſe to be explained. | 

It ſeems then, that ſuch a mixture oftheconſtituent- 
parts of the bloud, upon which the vitality of it doth: 
neceſſarily depend, cannot be - otherwiſe conſerved, 
than by a continual agitation and concuſſion made in» 
the veſſels, firſt by the heart, with ſtrong force im- 
pelling the bloud through the Arteries ; thqn, that im- 
pnlfive force languiſhing by filtration in the ſpaces 
rmcermediate. betwixt. the Arteries and Veins; .nexe 
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Df the Circulation of the Bloud. 

in the Veins, by the conſtriction of their circular 
Fibres; by the compreſſion of the Muſcles, and the 
Viſcera, and the inſpired air. All which compreſſions | 
would not ſuffice, were not Valves placed commodi- 
ouſly within the Veins, by which the motion of the 
bloud is accelerated, and a farther conquaſſation of it 

made. Xs | 
And here we meet with a fair occaſion to refle&t 
upon the mutual Anaftomoſes of the Capiilary Veins, 
and the infrequent diſtribution of Valves in one and 
the ſame Vein : for both theſe contribute alſo their 
proportions toward the end now under our diſquiſiti- 
on. For, the texture of the Yeins being indeed lax and 
ſoft, yet ſuch as may by virtue of their circular Fibres 
be conſtringed and contracted : hence it is, that by the 
bloud regurgitating 1n thoſe tracts of the Veins, that. 
have no Valves, by the great quantity and force of its 
eacioa or recalling, the lowelt part 6f the Vein 
1s much dilated ; and on the contrary the higheſt part 
is contracted.: So that the bloud being by this reflux, - 
though inobſcrvable, agitated and conquaſſated, may 
reviveits due commilſtion, and conſerve its vital con- 
ſticution. Ir appears then, the defe# of Valves allo 
hath its uſe. Within the cavities of the Arteries ( as 
I ſaid before) no Valves are nlaced, becauſe the grand 
force, by which the bloud is impelPd through them, 
1s more than {ufficient toconquaſſate and comrhix it, 
| by wedging inas it were the more fluid albugineous 
particles among the red grumoſe particles, that from 
both ſorts comixt per minimaes moleculas ( as they ſay ) 
and yet mutually reluctant, the Vita! Mication, or 
Oſcifatory inteſtine motion of the bloud may be con- 
tinued, So then here is neither need of, nor place for 
a Fermextation. Now from the conſideration of theſe 
things premiſed, I conclude, that the Circulation of 


- — wo 


ſite temper and vital conftitution : Which was to be 
inquired, and which leads us to . 


The admirable effe#s and benefirs ariſing to the 
Animal Oeconomy from the ſame Velocity 
of the Circulation of the Bloud ; 


W hich being certainly ſo great, that the whole maſs. 


of bloud runs 1ts circular race in the twentieth part of 
an hour, or thereabouts, evenin a ſedentary and fe- 
date man ; as hath by many been demonſtrated from. 
_ the quantity of: bloud commonly contein'd:in the 


body, from the number of Pulfes made-in an hour, 
and from the quantity of bloud expreſt by every pulſe- 


of the heart : and we having already ſeen what advan- 
tage redounds to the bloud 1t ſelf from this velocity : 
our curioſity ſpurs us on to enquire alſo, what other 


ſcopes or ends Nature may probably. be conceived to. 


have propoſed to- herſelf, when ſhe inſtituted -this 


fo rapid motion ; or what emoluments and benefits 


from thence redound to the Qeconomy of- the whole. 
body. | | 
Of theſe the fir ſeems to be this, chat in every pul- 


fation of the heart, a great quantity of bloud is effuſed 
and protruded out of the Capillary Arteries into the - 
habit of the parts, for their refocillation- by influent - 


life ( of which I have formerly diſcourſed copioſely in - 


this place. ) For, by how much ſwifter the motion of. 
any liquor or other fluid through a pipe or canale ts, . 
ſo much a greater quantity of 1t is, in equal time, eF- 4 


fuſed at the Orifice thereof; as hath been ingeniouſly 


demon{trated by B. Caſtell : and therefore the bloud omg 24s, 


is, like a full and rapid torrent, impelle;] -into the 
Pores of the feſh and Yifccrs, x 


'Of the Circulation of the Bload = 


the Bloud was inſtituted for the conſervation of its requi- 
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Of the Circulation of the Bloutt. 

The ſecond is the energy of the ſtroke, with which 
the bloud projeted by the heart, daſhes againſt the 
ſameextreme parts: which energy is compoſed of the 
degree of velocity, and of the quantity of bloud im- 
pulſed, as that excellent Mathematician Jo. A/phonſwus 
Borel hath fully demonſtrated. By this ſtroke it is, 
that the newly emptied and conniving porolities of the 
Muſcles and Vi/cera are forced open and repleniſhed 
with the impulſed bloud, that communicates to them 
vital heat and freſh vigor : and that the torpid, uſe- 
leſs, and excrementitious particles there remaining, 
are protruded and expelled, partly through the- pores 
of the skin, partly through veſſels deſtined to their 
tranſportation and expulſion. So that by this rapid 
ruſhing in of the bloud, nature attains to not only a 
reviving of the ſolid parts of the body, but alfo to the 
expurgation of the bloud it ſelf from its unprofitable 
and excrementitious: parts, 1n the Emunctories or- 


_ dained for that office. 


A third advantage is, that by the ſame rapid ve- 
locity of the bloud, and its vehement 1ntruſion into - 
the narrow meats of the parts; the current thereof 
diſlodges, rinſes _ and carries with it many other 
amoveable particles of various kinds, Saline, Sulphu- 
reous, cc. principally the rel1ques of the nutritive 
and nervoſe juices brought thither from the brain; 
which though unprofitable now to the refe&tion and 
1nvigoration of the parts in which they were left, ma 
yet be of ſome ule to recruit and conſerve the Craſis of 
the bloud, and to expedite the ſecretion of its excre- 
ments. This artifice of nature we may more eaſily 
comprehend, by obſerving, that the foreign particles 
now moncioned, areextricated and rinſed away by the 
bloud, not in ample veſſels, but after the egreſs of the 
bloud out of the Capillary Arteries,in the intermediate 
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Ipaces betwixt them and the Capillary Veins, where 
end innumerable ſmall Ganales, ſome of which bring 
in the nutritive and nervoſe liquors, others export the 
| ſuperfluous and leſs profitable particles of them ; 
MM > | which ſmall. pipes are, like the Capillary roots of 
_ plants, almoſt every where diſſeminated into the 
fleſhy parts, into the Y;/cera, and ( moſt frequently ) 
into the glandules.. And this ſeems to be done, to the 
end that io many particles of theſe ſpiritual and noble 
juices, being rinſed away by and commixt with the 
' the bloud, may advance and conſerve the due con- 
 fiſtence and conſtitution of it. 

" Now of theſe three conſiderable benefits, no one 
ſeems to me poſlible to be attained otherwiſe than by 
the perpetual and rapid motion of the bloud. Where- 
fore Iam not deſtitute of a rational ground to ſupport 
my conjecture, that for theſe ends Nature thought 
fit to inſtitute the ſwift motion of the bloud in its 
Circulation. 9 -*,* 


But what may we conceive to be the reaſon that 

- induced Her to inſtitute alſo ſo multiplied a repe- 

#iticz of this courſe of the bloud through the- 
lame ways ? | 


A River, we know, though the water be in a con- 
tinual flux, is yet ſtill the ſame river, becauſe the 
elapſed parts are continually ſucceeded by new waters 
coming on wirh the ſame degree of ſpeed to ſupply 1t. 

| But to maintain this perpetual ſucceſſion and ſupply, 

| upon which the identity of the river neceſſarily de- 

pends, there is required, either an immenſe quantity of 
waters from a ſpring to feed the current, or the ſame 

elapſed water muſt be brought back again to the foun- 
tain whence it flowed, that 3 by perpetually reiterated 

| P- -. - C1rCUt>. 
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Of the Circulation of the Bloud. 
circuitions the courſe of the river may be conſerved, 
which othetwiſe would ſoonfail and ceaſe. | 

Weare then no longer to admire that Nature,having 
deſigned to bring the river of bloud with a moſt rapid : 
courſe through the whole body of an Animal, for the 
various ends above explained ; and reſolved to make 

that courſe perpetual, during the life of the Animal : 
made uſe of the ſame expedient,viz.to repete the circui- 
tion of the {ame bloud without intermiſſion. For the 
bl whole maſs of bloud commonly tound in the body of a 
if L- | man, not exceding 20 pints ; and that quantity notſuf- 
if ficing to maintain the courſe above 5 or 6 firſt minutes 
1 - of anhour: leſt the current might ceaſe, and ſo lifealſo 
'* | fail, it was neceſſary. that the circulation of the ſame 
maſs of bloud ſhould be continually reiterated, for the 
1 conſervation of lite. Ds | 
117.1 | Beſides this neceſſity, there are many admirable uſes. 
| 


and advantages which Nature brings to an Animal, 
by often repeating the period of the circuition of the | 
| bloua through the ſame ways. For it the Circulation 
were not in this manner reiterated,the bloud could not 
be defxcated from its bilioſe excrement in the Liver, 
nor ( according tothe vulgar opinion ) from the matter 
of Urine in the Kidneys ; nor couldeither the Chyle be 
eommuixt with the bloud in the heart, or the Lympha be 
. brought to temper and dilute it in the Veins : nor could 
various other operations neceſſary to the Animal a&co- 
nomy be performed. All which it were not difficult for 
me to deduce from this repeted ' circuition of the 
Bloud, it the ſhortneſs of the time appointed to me for 
the adminiſtration of my preſent province, did not ob- 
lige me to pals by all collateral diſquiſitions,and to pers- 
ule my principal Theme, the Motion of the Bloud.. 
From the.fia/ cauſes of which I will therefore in a di- 
rect order procede to the Efficient. & * .* 
| - | PR &A- 
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PRALECTIO IL. 
Of the Heart, and its Pulſfation. 


O meaſure the DivineW:ſdomelucent inevery 
Organ of an Animal, by the ſhort line of hs- 

' man Reaſon, is indeed extreme folly : and yet 

I doubt not 79 applaud and follow the coun- 
fel of Eraſiſtratus,who ( as Galer relates ) adviſed Phy- 
ſicians to folveall the ations naturally done in the body 
of an Animal, by Mechanic Principles ; ſo far atleaſt, 
as the dim light of my limited underſtanding may 
ſerve to guide me in my reſearches. For not to depend 
upon the authority of P/ato, who ſaid, Oro; ae yew- 
weTpe, that God always works by Geometry ; or of his 


'*. greateſt diſciple Arifforle, who from thence called God, 


Neveporaq nv Tg XOTME, the Mechanic of the world : we 
have the greater authority of the Sacred Scripture 
itſelf, that God hath framed all things in aumber, 
weight, and meaſure, Whoever therefore intends with 
due care to ſtudyany part of his works, muſt therein 
chiefly conſider number, weight, and meaſure, i. e. the 
Mechaniſm of it : otherwiſe, in theend he will find his. 
mind rather fwelld with opinion, than fill'd | with 
knowledge. Why then may not we, who are Chri- 
fians as well as Natural Philoſophers, take thoſe parts 
ofan Animal to be Machines or Engines, which evi- 
dent reaſon, and chiefly ſenſe ſhew tobe ſuch?or who 
| hath prohibited us to inveſtigate the formal 'reafon 
and manner of their operations ? It is not more certain, 
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Of the Heart, and its Pulſation. 
that no mortal can know enough of Gods works ; than 
it is, that the more weare able to diſcover of his wif: 
dom, power, and goodneſs diſcernible in the mirrour 
ofhis Creatures, the more we ſhall find ourſelves ob- 
liged to admire, love, and adore him. Equally cer- 
tain it isalſo, that no kind of devotion is more accepta- 
ble to him, than that which procedes from knowledge 
of his infinite Perfetions : and that the Sacrifice of 
Praiſes ofter'd up to Heaven from the mouth of one, 
who has well ſtudied-what he commends, are mor3 
ſutable to the Divine Nature, than the blind applauies 
of the ignorant. Wherefore, ſince we are now come 
to the Efficient caule of the before deſcribed motion of 
the bloud, which our ſenſes plainly ſhew, and all 
learned Anatomiſts acknowledge to be the Pul/ation of 
the heart; and fince 1t is equally manifert, that this 
Pulſation 1s an action 4intirely Mechanick : letus atten- 
tively contemplate and conſider the Mechaniſm of the 

. Heart, from whence that action neceſſarily proceeds. 
| For the true reaſon and manner of the Pulſation beings 
' known; our diſquilition of the motion of the Bloud 
\ will be complete, and we ſhall ſo much the more ad- 
mire and laud the skill of the Divine Ezgizeer, who 
contrived and made the Machine of. the heart of ſo 
{mall a bulk, and yet of ſo {tupendous. power and: 
force. Nor ought we to deſpair of. finding what we: 
ſearch for : becauſe though the Heart of man be to us. 
inſcrutable, as toits © thoughts and reſerves; it. 
ſeems not to be inſcruu 1c, as to its Fabric and Con 
formation, I will therefore endeavour to explain the: 
{truQture of it. 


That the Heart is a Muſcle of the ſame nature: with: 
the Muſcles of the Limbs, is apparent to the fight, and 
will be moreappareat, if the Carnoſe Fibres of it be: 


Of the Heart, and its Pulfation. 
plumpt up by boyling. For then we may plainly per- 
ceive, that it 1s compoſed of robuſt fleſhy Fibres of the 
ſame Priſmatical Figure, of the ſamecolour, and con- 
ſiſtence, and tenacity, as the Fibres of other Mulcles: 
have: and therefore the Fibres of it are in like man- 
ner inelongable, and reſiſt diſtraction ; they, as thoſe 
of other Muſcles, ſpontaneouſly - contra&t themſelves 
after extention, may be {well'd, and acquire hardneſs, 


when they act in the Pulfation of the heart. So far the. 
reſemblance holds. Ly 


But yet the Fibroſe conſtitution of the heart differs 
from that of all other Muſcles, in 7s, that the fleſh 
of the heart'is firm, hard, uniform, of a deep ruddy 
. colour; norare the priſmatic columns ſeparated from: 
the little mernbranes and innumerable Tendinoſe- 
Fibres, asthe Fibres of the other Muſcles are. Beſides, ' 
the diſpoſition ana configuration of the Fibres of the- 
heart 1s extremely divers from that obſerved in all: 
others. For here the Fibres are neither direct, nor- 
parallel among themſelves ; but curve and ſpiral,and' 
in wonderful manner varioully interwoven and impli-- 
cated, not by a Texture like that by 'which W ekive: 
Baskets are made, as Yeſalizs imaginea them to be, 
bur diſpoſed with a more admirable artifice. For, im 
mediately under the outward membrane inveſting the- 
heart, from the Bafis of the heart, and from the Cir-- 
cular Tendinoſe Orifices of it, in which the Vera Cava 
and the Vena Arterioſa are terminated ; as alfo from: 
' the beginnings of the «orta and arteria venoſa,is propa- 
gated a ſtratum or Layer of Carnoſe Fibres, whichare- 
almoſt zquidiſtant among themſelves, and tending: 
direQly from the Baſis to'vard the Cone of the heart; 
where variouſly infleted and contexed, they are re- 
fected toward. the Cavities or Ventricles within. the 


= 


_. deſcending oblique 
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heart. Under this png lye other Layers of Fibres 
y and ſpirally,which ſtill more and 
more inclining toward the Cone, before they arrive 
- thither, are decuſſated, and interwoven among them- 
ſelves and with other orders of Fibres, and thence 
turned toward the inſide of the heart, they are partly 
refleQed, in oblique ſpires, and as it were fillets run- 
ning tranſverſe, toward the baſis of the heart, and 
partly ſeem to compoſe the internal columns, to which 
the little chords of the thyee-pointed and the mitral 
valves are faſtned ; while other ſome of them being. 
tranſverſly, woven together,form the $72 of the right 
Ventricle. That this conciſe deſcription is yet true 
ind agreeable to Natures original, 1n the tracts and 
contexture of the various orders of Fibres, of which 
the Muſcle of the heart is for the moſt part compoſed ; 
will ſoon appear to any that hath skill, patience, and 
( what I now want) leiſure to unravel them Layer 
aſter Layer. Andas for others whoſe curioſity is not 
urgent enough to induce them to take that pains, I 
refer them to the concordant teſtimonies -of thoſe 
Learned Anatomilts of this age,, who have proteſſedly 
written ſingular books of the ſtructure of the Heart : 
I mean the famous Marcelixs Malpighins ( who ſeems 
to have been the firſt that accurately unravelPd the 
threds of the glome of the heart, at Piſa, Anno Domini 
1657.). Dr. Lower, and Lanrentins Bellinus, and Ni- 
chol. Steno. From which Authors though Gerardus 
Blaſius of Amſterdam hath colleQed whatever he hath 
delivered concerning the Heart in his Rhapſody. en- 
ritled Anatome Animalinm : Yet he hath not bluſht in 
his Chapter de Corae, to ſhew himſelf uncivil and un- 
prpecful toward the Second, in theſe words : Gereral# 
uic fabrice corats, particularia varia, una cum fiours, 


Cafpar Bartholinus, aiÞ ut, de Corde, addere fe velle pro- 
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Of the Heart, and its Þ | 
mittit : conſultum adeoque widetur, ea, que Lowerus 
fu exhibet Trad. de Corde, pro non editis habere, maxi- 
me cum wel eadem que Stenonius tradiderat, contineant ; 
vel, Authore dicto Bartholino, erronea plurizvus. In 
which Paragraph of baſe detraQtion, malice and fall- 
hood contend for ſuperiority ſo palpably, that the Au- 
thor refutes himſelf. For if Dr. Lowe's book con- 
tains nothing new, nothing but what Szexo had before 
taught in his of the ſame ſubject ;-Why did not B/a- 
ſir trace him in his thefts, and bring at leaſt ſome par- 
ticular inſtances of his uſurpation 2 Which he ought 
to have done,to convict the perſon whom he accuſed of 
being a Plagiary. Nay, why did he tranſcribe into 
his own Chaos of Colteffions Anatomic, the different 
deſcriptions and judgments of Stexo and Lower, con- 
cerning the ſame things ? Whence alone it is moſt 
evident, that the /atter owed not what he wrote to the . 
induſtry of the former. Andas for the other part of 
the calumny * VIS. that Lower had deliver'd many 
things erroneous: I would fain ask of Blaſims, why then © 
did not you ſet a black Aſteriſc upon,and confute thoſe 
errors fmgulatim, but leave them: to infect the minds 
of young Students in Anatomy ? or rather why did. 
you propagate them, by filling whole ſheets with 
Lower's texts and doQtrines,as trueand worthy the Rea- 
ders belief? But whither has my zeal for our hoacur'd 

_ Collegue's reputation tranſported me? F now remem- 
ber, that I ſit not here to wipe oft the dirt that either 
envy or ill nature has thrown upon any member of 
this moſt Learned Society, the meaneſt of whom 1s. 
much more able.to vindicate himſelf, than I am. 
W herefore 'deprecating your diſpleaſure againſt my 8 
digreſſion, I reſume the thread of my diſcourſe. 
Among the above deſcribed various,and ſometimes. 
contrary orders of Fibres, which, by their ſpiral con» 
| = vQ ONS 
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42 - _Of the Heart, and its 
volutions and mutual interſeQions, ſeem'to give to the 
heart its circular and Conical Figure, in which it is 

 notireſembled-by any other Muſcle whatſoever ; are 
diſſeminated in great multitude ſpriggs of Nerves, de- 
rived from the /zterior branch of the Ezghth pair, pro- *Þ 
perly named par vagum : all which paſſing betwixt 
the arteria-pulmonarts and the aorta, firſt beltow man 
ſmaller ſurcles upon the Awricule on each fide, and 
then implant themſelves into the Fibroſe ſubſtance of 

| the heart in divers places. The manner of which 
their implantation 1s plainly viſible in the heart ofa 
Calf, Lamb, or other new born Animal, while it 1s yet 
warm. | | 

But becauſe in things Anatomic, the Eye isa better 

inſtructor than the Ear; Ihave cauſed to be accurate- 
ly repreſented in this Figure, the whole Syſtem of 
Nerves pertaining tothe Heart and its Ears; to help 
both the underitanding and memory of younger 


Students, for whoſe ſake chiefly LeCtures were at firſt 
inſtituted in this College. 


FIGURE 111. 


In this Figure, A A, A A, repreſent the Nerves of 
the E:i2hth pair cut off: which though derived from 
the ſame origine, are yet, 1n a man after they have 
paſſed out of the Skull, divided into two Trunks ; of 
which the exterior, denoted by BB, is calld the In- *; 
#ercoſtal branch,becaule inits deſcent toward the parts 
of the lower belly, it receives many Spriggs of other 
Nerves ſhooting forth berween the ribs fromthe SP1- 
nal marrow, as auxiliaries; and the zzterior, named 
' par m__ from its various windings and turnings, 
arſtdiſtributes divers {urcles in its paſſage downwards 
to the heart; then ſubdiyiding itſelf into more threads, 
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is diſſeminated into the Yi/cera contein'd in the abdo-. 


Tn. | 
DD, The plexus of the former or intercoſtal branch, 
call'd ramus Cervicals, becauſe in man it is ſited on 
cach ſide in the middle of the neck. 

E E, The plexus of the Nerves of the '/ater branc!: 


Or par Vagum. 


F, The Cardiac plexws, in which are terminated 


{ſmaller Nervole tendrels, GG G, ariſing on each ſide 
from the plex cervicalis of the ccereatll nerve. 

H H, Surcles of a conſpicuous nerve ſhooting forth 
from the plexns of the par vagum, and terminating it- 
ſelf in the plexus Cardiacus. - 
TI, Many nervoſe produftions from the plexus of 
_—_ vagum, diſtributed to the Pericardium, to the 
veſſels conjoin'd tothe heart, and to the ears of it. 

XK, Remarkable ſurcles of nerves from the plexus 
Cardiatus, which paſſing betwixt the arteria pulmona- 
xia, M, and the aorta N, are terminated in the ſub- 
ſtance of the heart. | ; 

L L, Two conliderable Nerves ſent fromthe par 
wagum to the heart ; which are variouſly combined, 
as 1t were by mutual inoſculation, both among them- 
{elves, and with Nervole branches iſſuing from the 
plexus Cardiacus; to the end, doubtleſs, that both 
might be ſtrengthned by that union. Theſe ſeem to: 
be the principal of all Nerves pertaining to the heart, 
and moſt likely to convey influence from the brain to 
the heart ( whatever that influence be) to invigorate 
it, and maintain it in perpetual motion ; probably by 
ſupplying the heart with ſuccus nutritivs in great plen- 
| t 4 
F 0000, The Muſculoſe ſubſtance of the heart, 1n- 
to which the ſaid Nerves are inſerted. 
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_ furniſhed their hearts with more Nerves, leſt Animal 


of the Heart, and its Pulfation: 


In this manner hath Nature furniſhed the heart of 
741 with ſtore of Nerves ; thereby providing for its 
ſtrength and continual motion. Nor hath ihe much 
diverlified her work in the hearts of Br«tes. For all ' 
the difference that hitherto hath been obſerved in 


them, asto the Nerves, is only this; that beſide the - 


productions that come from the Nerves of the Eighth 
pair, ina place ſomewhat higher, and are diltributed 
to the heart ; 1n moſt Brute Animals there are more- 
over very many ſpriggs ſhooting from tne ſame 
Nerves, where they paſs above the heart, and receive 
aS auxiliary ſupplies, nervoie ſ{urcles paſſing betwixt 
the ribs from the Spinal marrow ;. which are ſent 
down directly into the ſubſtance of the heart, as if the 
morecalily to convey lome influence into it. No great 
difference this : and yet the cauſe that induced Nature 
to makeit, may be great. Whartitis, is difficult to 
tind out. It may probably have ſome reſpect to the 
prox poſture of Brutes, which being horizontal, muſt 
cauſe the ponderoſs machine of the heart to {wagg, 
and the cone to point, not toward the midrit as in erect 
man, but toward the Sterzum : and therefore in them 
there might be need of more auxiliary Nerves to aſſiſt 
the hearts motion in that poſition. But whatever 
may be the true reaſon; I do not ailent to their con- 
jecture, who ſay, that becauſe the heads of beaſts look 
downward, therefore the providence of Nature hath 


Spirits ſhould not in ſufficient ſwarms be ſent every 
moment from the prone head - into the heart of a 
Brute,that poſition of the brain(forſooth) rendring the 
tranſmiſſion of theſe Spirits more difficult and ſlow. 
And the reaſon why I do not aſſent to this witty con-. 
jecture, is becauſe neither the Authors of it, nor any 


other 


RE ee a EE TT 
_ : 


”o IO IR w— 


Of the Heart,.' and its Pulfation. 
other man whoſe writings have read, have ſufficiently 
proved, 'that.there are ſuch _ as Animal Spirits in 
rerum natura, In ſome books indeed whole Common- 
wealthsof them are found, ſo that ye can hardly paſs 
along without meeting crouds of them. But till I ſee 


their Exiſtence otherwiſe than precarioully aſſerted ; I. 


am juſtly excuſable if I doubt thereof, _ 

The Heart being "_ compoſed of many myriads of 
ſtrong Fibres of various orders, by moſt denſe con- 
texturecompact ; and of various Nerves interſperſt : 
it required to be continually cheriſhed with due heat 
as well without as within, Wherefore the Heart having 
no heat but what it receives from the bloud, in which 
only the true Calidum innatum, the lar familiaris re- 
ſides; Nature hath furniſhed it with two Arterzes, for 
its own peculiar uſe, divided almolt from their origine 
into two trunks ; the'Orifices of which open them- 
{elves near to the beginning of the aorta, immediately 
without the Falvule Semilunares. They are fitly called 
Coronary Arteries, becaule their trunks.do not preleatly 
enter into the parexchyma or ſubitance of the hearr, but 
firlt make their ror or circuit,the more commodioully 
to diſperſe their branches, round the balis of 1t, in 
manner of a'crown, or rather a Diadem : and though 
from their very original they divide, and recede the 
one from the other to the oppolite regions of the heart ; 
vet they meet again 1n their extream branches, and by 


mutual Azaſtomoſes or inoſculations communicate be- | 


twixt themlelves, ſo that if any liquor be injected into 
cither of them, it will ina moment appear to dittuſe it 
{elfallo through the other. And this mutual Commu: 
nication ſeems to be defign'd to a good end. For ſince 
rhe neceſſity of influent hegt or lite is equal in all parts 
of the heart, that neceſſity could not be more com- 


modioully ſatisfied any way, than by this Artifice of. 
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46 Of the Heart, and iis Pulſation: 
mutual inoſculation betwixt the extremities of theſe 
two _ | | 

No ſooner hath the bloud thus imported, commus- 
nicated its vital heat to the ſubſtance of the heart, than 
it is thence exported by the two Coronary Veins, which 
io like manner encompaſſing the heart, and by their 
numeroſe emiſſary ſurcles imbibing the bloud effuſed 
out of the Arteries, reduce it into the right Ventricle, 
thence to be brought through the Lungs back again 
into the lefr. So that here 1s a private circulation 1n a 
(mall circuit, inſtituted for the peculiar benefit of the 
Heart. As the extreme l{urcles of the Coronary Arte- 
ries are mutually inoſculated, {o alſo are thoſe of the 
Coronary Veins, as is apparent from ocular inſpeQi- 
on, For, if you take the heart ofa Calfor any other - 
very young Animal ( for in ſuch theſe veſſels are moſt - 
ealily diſcernable ) and with the back of a pen-knife 
gently impel the bloud from one (ide of the heart to- 
ward'the other, you ſhall ſee it flow out of the Vein 
of one ſide into that of the other, and vice vers. Nor 
is it to be doubted, but that in all other parts of the 

| body'there is the like mutual communication per ana- 
ſtomoſin betwixt Capillary veſſels of the ſame kind. 

Beſides the proper veſſels ofthe heart now deſcribed, 
there are annext to its baſis alſo two Subſidiary Muſcles, 
hollow and round, from thence calld Auricule cordis, 
framed with no leſs art than the Heart it ſelf, though - 
of leſs bulk. For they are compoſed of robuſt Fibres : 
too, and diſpoſed in the ſame order; and as their mo- 
tton precedes that of the Heart, ſo have they Nerves 
from ſurcles of the Eighth pair before they. reach to 
the heart it ſelf. Beſides, their intermediate fleſhy 
Fibres, which, form little uſculoſe columns, are elonged 
to oppoſite Texaons. For the Tendon at the baſis of the 

Heart is common alſo to the ears of- it, and ſerves 


them 


Of the Heart, and its Pulfation: 
them for a fulcrum or prop ; and on the other part of 
the right Ear, where it reſpeQts the Vena Cava, it is 
firmed by a harder and Tendinoſe circle : betwixt 


which twoTendons the Fibres tending to each are ter- 
minated; as appears 1n the right Ear of a human heart 


| inverted, Of theſe Ears, the right is always greater - 


than the'left. Perhaps becauſe the flux of the bloud 
being leſs rapid out = the Yena Cava into the right 
Ventricle of the heart, than out of the Arteria Venoſs 


Into the left, whither it 1s 1impel{'d by the comprelſli- . 
on of the Lungs, and by the coincident elaſticity of 
the inſpired air : it was therefore requiſite, the capa--. 


city of the right Ear ſhould be proportionately larger, 
to receive and transfund into the right Veatricle a 
quantity of bloud ſufficient to fill it. For evident it ts, 
that the office of theſe Ears 1s, like--that of funnels,. 
to tranſmit the bloud mto the Ventricles of the heart. 
For the ſame reaſon, the trunk of the Vena Cava, 
when it approaches to: the heart, participates ſome- 
what of the nature of a Muſcle. For there it is furmi- 
_ ſhed with fleſhy circular Fibres, by which it is con- 
| ſtringed, and confequently the bloud running through 
the-canale thereof 1s urged the faſter into the right 


Ear: intheſame manner as when a gut or bladder is 


outwardly conſtringed by the hand, . the liquor there- 
in contained ts expreſſed, and its regreſs hinder'd. 

Wehave now ſurvey'd the Srru&zr: of this admira- 
ble Machine the Heart, at leaſt ſo much thereof as 
may ſerve torender more plain and intelligible what I 
am about to ſay concerning the A#ioz thereof. To- 
which I now paſs. & .*. 


Evident it is both to the ſight and tothe touch, that 
in thea& of Pul/ation, the whole fleſhy ſubſtance of 


— 


the heart is firetcht, and hardaed- with very great 
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Of the Heart, 'and its Pulſation. 
* force, as all other Muſcles are, when they at: and 
certainly this tenſion and induration ariſes from the 
very Structure of the heart. For the Fibres of the co- 
lamns of it, and their cylindrical faſc:icult or combina- 
tions, have not their ends. faſtned to Bony or Tendi- 
noſe props, as moſt other Muſcles have ; but relying 
only upon, and having both their beginning and end 
in the pendulous heart itſelf,are retain'd by an inſtable 
foundation or hypomochlium,yet with tenacious firmnels. 
Hence it comes, that the turgexcy of the Fibres of the 
heart ſeems not to have been ordained by Nature for 
the rration and approximation of their extreme terms ; 
but on the contrary, that there might be made a 4e- 
cartation or ſhortning of the Fibres, that by their ſwel- 
ling they might reſtringe and leſſen the hgllow perime- © 
ter, and fo, like a Preſs, {queez out the bloud therein 
contein'd, jult as boys Spirt the ſtones of plums by 
compreſling them ſtrongly betwixt their thumb and 
fore-finger. This 1s evinced from hence, that in every - 
Pulſation or Tenſion ofthe heart,the bloud contein'd in 
the Ventricles 1s with very great violence Squirted out 
into the Artecies, as water 1s Squirted to great di- 
{tance out of a Syringe by the e-bo/r75 or rammer. But 
more evidently by putting your finger into a hole made 
by inciſion 11 the heart ora living Animal.For in every 
Syſtole of the heart, you ſhall feel your finger pinched 
all round about, as by a pair of pincers, by the ſwoln 
and indurated fteſh of the Heart. Though therefore 
the external ſuperficies of the heart be not in the Pul- 
ſation augmented ; yet certainly the whole fleſhy ſub- 
ſtance of 1t 1s at that time truly ſ{well'd up, and in- 
creaſed, and indurated. — E 
Here I have affirmed two things difficult to be con- 
ceived, more difficult tobe proved. The one is, that 
the dechriation of the Fibres of the heart, which always 6 
_ floffed 
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effeited in its at of: Pulſation, doth by leſſening the cavi. 
ties of its Ventricles, expreſ the bloud contein'd in thens. 
The other is, that though in the ſame Pulſation, the 
outward ſuperfice of the heart be not augmented, yet the 
whole fleſhy ſubfance of it is ſo enlarged, as to fill a greater 
ſpace than before, Wherefore, ſince this ation of the 
heart cannot be clearly underſtood, unleſs the Mecha- 
nic reaſons of both theſe Propoſitions be firſt explained ; 
and ſince that work hath been done to our hands, with 
great labour of mind and profound judgment, by that 
excellent Mathematician Jo. Alphonſus Borellus, in his 
ſecond Volumn de motu Animalium ; not long lince 
publiſhed: T chuſe rather, in ſo obſcurea way, to 
lead my Auditors of the Younger ſort by his brighter 
Torch, than by the Glow-worm light of my own un- 
derſtanding. Omitting then the Lemmatas or 1intro- 
ducory propoſitions by him premiſed to. his demon- 
ftrations of the Mechanic reaſon of the Attion of the 
Heart: I will venture to make my ſelfan Interpreter 
of ſo much of his Theory concerning: that abſtruſe 
{ubje&t, as ſeems to me requiſite to the explication 
| thereof: referring thoſe, who ſhall not be ſatisfied 
with my Epitome, to the book it ſelf, in which the 


argument 1s treated at large, and »zore Mathematico. F 


begin from his 47h Propoſition. 


Let us repreſent to our imagination a glome or bot- 
tom of ſmall twine or thred, 4 B R hollow within, 
compoſed not of one thred, but many, and thoſe too 
tied to a ring, or the ſemidiameter of the glome 4E T 
R, fixed,and tothe ſuperfice of the cavity ; and wound 
about Concentrically, or Spirally. Now if the cav1- 
ty be filled by ſwelling of the threds by their humeCta- 
tion, the internal threds M0 Q, muſt be corrugated 

or ſhrivelled yp unequally, alwaysthe more increa 
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gon 


their wrinkles or folds, by how much the nearer they 
come tothe Center ; and the external Figure of the 
glome will remain unaltered. 


FIGURE IV. | | FIGURE V. 


Becauſe in a Rope of Hemp, whether the Rope be | 
made of a lingle twine, or compoſed of many twines 
twiſted together Spirally, the. external Spires do in 
the ſame order ſtrictly. embrace and bind down the 
internal Spires, ſo that they cannot be remgvcd out of 
their places ; we ſee that ropes are equally by humeRa- 
tion ſwelled, contracted, and ſuſpend equal weights. 
Therefore in like manner glomes of thred, compoſed 
of one or more threds, A B R, ought in the ſame man- : 
ner to be ſwelled, and their.cavities MOQ, to be 

- filled by that ſwelling, For the beginnings and ends of 
their Spires are with equal firmneſs retein'd in the 
lame places, whether they be mutually knit by con- 
tinuation, or whether they be tied or faſtned to the 
rings or other firm places of the glome, as in the 4th 
Figure. - For, 1a both caſes the threds are the ſame, of 
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the ſame form, diſpoſition and thickneſs ; and the ex- 
ternal threds by their Tenſion ſpirally gird in and em- 
brace the internal ; therefore they muſt become, in 
the ſame manner, thicker by a few drops of water, and 
conſequently in the ſame proportion corrugated ; al- 
ways ſo much the more ſhrinking into little wrinkles, 
by how much the nearer they approach to the Centre ; 
and their external Figures will remain of the ſame 
bulk and magnitude. 


To accommodate this to our preſent Theme; 1lay, 
that when the Poroſfities of the Fibres of the Muſcle of 
the Heart are by internal humectation dilated, the ca- 
vities of 1t ought of neceſſity to be filled by the fleſhy 
{ub({tance of it, without variation of the external Ft- 
.gure thereof, For, becauſe the Heart is a glome ho!- 
low within, compoſed of innumerable Fibres, Spongy, 
very ſtrong, and not extendible in length ; which 
Fibrgs are faſtned to the Tendinoſe rings .of the four 
orifices of the heart, and ſpirally involved and con- 
texed : and becauſe all theſe Fibres are by internal hu- 
meCtation ſwelPd no otherwiſe than the rwines of a 
rope, and the threds of a glome are made to ſwell, 
and become turgid by a few drops of water infinuated 
into their pores : Therefore by the ſame neceſſity, by 
which a glome contexed of threds is transformed 1n- 
wardly, muſt the cavities of the heart be filled, the 1n- 
ternal Fibres of it being corrugated, and ſhortned'un- 
equally, always augmenting their- {wol'n wrinkles, 
by how much nearer they approach to the Centre oi 
the heart ; the external Figure of the heart being the 
while neither augmented, nor diminiſhed. And thus 
IS aa"; of the latter of our two -Propolitions 
{folved. _ 9 YE 
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Of the Heart, axd its Pallation. 


Let us therefore in the next place reſume the con- 
ſideration of the former, viz. That the'conſtrittion of the 
Ventricles of the Heart cannot be made by the force of the 
contraction of its Fibres. / 


If, according to the common doctrine of Anatomiſts, 
the proper aCtion of all Mulcles be a Contrattion of their 
Fibres ; then it may ſcem conlentaneous, that the 
proper aCQtion of the Muſcle ol the heart ſhould alſo be 
2 contraction of its Fibres : and becauſe the heart is 
not tied or bound to any jcints, as molt other Muſcles 
are, for the bending ot them, but ought only to con- 
ſtringe its own Ventricles ; let us ſee, whether the 
Ventricles of it may, be conſtringed by a ſimple con- 

- traction of its Fibres, or not. And Firſt, if the Heart - 
be like toa glome compoſed of threds ſpirally invo» | 
lute; it is manifeſt from what hath been faid, that - 
Fibres, when they att, cannot poſlibly exerciſe their 
force by their contraction, and. by drawing their ex- 
treme terms towards the middle ; becauſe by a cor- 
rugation or ſhrinking up 1ato wrinkles of their length, 
they muſt rather be relaxed. Therefore. as a weight 
hung on to a lax cord cannot be raiſed thereby, while 
the cord continues lax : So by Fibres lax and cofru- 

ate cannot the appolite walls of the Ventricles of the 
| np be violently drawn together, and conjoyned. 


Secondly, but if we ſuppoſe, that the Fibroſe Spires 
of the heart are not wound about toxtuost, with turn- 
ings and windings quite home to the Ventricles, but 
extended in a direct courſe into the Ventricles, and 
there bound together into thoſe faſciculs or ſheafs, 
which compoſe many little Cz/izders or cords : then 
indeed a man may think, that by ſimple contraction 
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Of the Heart, ' end its Pulfation; 

of the Fibres thols little Cy/;»ders may be totally ſhort- 
ned, and ſo the oppoſite walls of the heart be brought 
to meet together. But this is evidently impoſffible ; 
becauſe in ſuch a poſition there mult neceſſarily be ad- 
mitted a corrngation of the whole concave ſuperficies 
of the heart intercepted betwixt the baſes of thoſe little 


columns.or cords; and therefore innumerable Fibres 


there contexed mult be crouded up together, and in 
like manner corrugated, 7z.e. relaxed; and by conſe- 
- quence could not act by their tenſe contraQtion ; which 
1s repugnant to the ſuppolition. | | 

Belides, in the 7/244 Ventricle of the heart are 
found but very few of thoſe little Cylinders or co- 
lumns : and therefore this ſubterfuge can have no place 
there. | | 

Yet farther, a total decurtation of thoſe ſame co- 
lumns or cords could not be made, unleſs the lengths 
of the Spires ending in the columns themſelves, ran 
out betwixt other Fibres, as into ſheaths, or about 


pullies; neither of which contrivances is to be found. 


in the heart. For the F2bres of the heart are with de- 
cuſſated direQions contexed, and ſo cloſely and firmly 
bound among themſelves ; that they cannot by various 
and contrary motions ſtart out of their places, and 
 runoutamong other Fibres embracing them. 


In fine, that the Tenſion of the heart cannot be. 


ſolved by a fimple contraction of its Fibres, as hereto- 
fore hath been commonly imagined, may be ſufficient- 
ly evinced even from this, that the 4u/k of the Muſcles 


of the Limbs, which when they aCG, are truly con- | 


tracted,is ſenſibly diminiſhed rather than augmented ; 
but the bulk of the heart, while it aQts, is augmented, 
ſince the Cavities or Ventricles of it are filled up by 
the fleſhy ſubſtance, the outward figure of the whole 
heart being at the ſame time unchanged and undimi- 
| : N 
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Of the Heart, and its Pulſation; 
niſhed. Wherefore the —_ attion of the heart is 


not performed by contra i0n.of its Fibres. Quod eras 
probandnm, | 


Hence ariſes this Corollary. ; That the cavities of the 
Heart are conſtringed, not becauſe the lewgths of the Ven« 
tricles are ſhortned, but becauſe their ſide-walls are brought 
nearer each to the other, ſo as almoſt to-touch. 


This appears from the very poſition and configuration 
of the Yentricles of the Heart, and from its operatioz; 
For, the left Ventricle, diſſected from the bottom to 
the top,is (ye ſee) extended through the whole length 
of the heart, fromthe Baſis down to the Cone, which 
ends into a ſharp pointed and ſlender wall : and fince 
the external figure of the heart,. while it beats, is not 
ſhortned; therefore neither is the length of this cavity 
diminiſned, that is to ſay, the Baſis of the Cavity is not 

rought nearer to the Cone of it. Beſides, the Baſe and 

Cone of the heart cannot at all be inflated and incra{- 
fated ; becauſe the Baſe wants Fibres, and 1s intirel 

deſtitute of fleſh, as being wholly occupied by the four 
ample Orifices. of the Veins and Arteries: and the 
wall of the Cone is very thin and ſlender. Therefore 
the Cavity cannot be filled by inflation of the Fibres 
of the Baſis and Cone of the heart. It remains then of 
abſoltute-neceſlity, that the Cavity be filled by infla- 
tion of the ſide-walls of the heart, which are very thick, 


| fullof Fibres, and therefore eaſily capable of inflation; 


Laſtly, as was ſaid before, ifa man put his finger into x 
. hole made by inciſion in either of the Ventricles of the 
heart: of any Animal yet livihg, he ſhall perceive a 
ſtrong conſtriction of the ſide-walls,but none of the Ba- 
{is and Cone tending to their approximation one to- 
ward theother. By this Cozſedary thus verified, weare 


__ tſedtounderftand 
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Of the Heart; and its Pulſation: 
The Mechanic reaſon of this Operatios. 


That by Mechanic neceſſity the Cavity of the 
heart cannot be ſhortned, may be farther proved thus, 
Becauſe a Contraction of the heart. cannot be made, 
but by a Contraction of its Fibres; therefore thoſe 


parts of it, that want Fibres, will not beeapable of 


Contraction : but of that immenſe multitude of Fibres 


deſcending from the Baſis of rhe heart, not ſo much. 


as the thouſandth part attains to the Cone-( becauſe 


if they ſhould be there conneCted, they would, being: 
accumulated ſtratum ſuper ſtrato, make the acuminate: 
. and'thin wall of huge depth or thickneſs : whereas 


now that wall is very ſlender, in ſuch a ſituation ) and: 
all the reſt of the Fibres, that are ſpiral, are woven 
together, and reflected into the heart with a tranſ- 


verſal Circuit before they reach to the Cone. Ergo- 


they will not be able to draw up the Cone of the heart 


toward the Baſis ; and by conſequence; the length of. 


the cavity of the heart will not be ſhortned: 
But the Casſe by which the ſide-walls of the Ventri- 


- clesare brought to meet, is this. Becauſe almoſt alt 


the innumerable Fibres of the heart are: wound ob- 


' liquely and tranſverſly about the ſides of it, and' of 
| themare compoſed very many Layers one above an- 


other, like. Membranes. But when the Fibres of an 

Layerare inflated or huffed up, they, touching eactr 
the other laterally, and lying in one Superfice, will of 
neceſſity croud and preſs each the other lateraHy ; and: 
ſo thruſt each the orher out of their p_ and urge 
them farther, viz. ſidewaystoward the Baſis, and to- 
ward the Cone. Wherefore the interval betwixt the 
Baſis and the Cone ought to be rather augmented. But 
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the Ventricles, con 


Of the Heart, and its Pulſation. 


paſſing and cloſely girding the tranſverſe, and inter- 


{eing them decuſſatims, hinder their elongation and 
protuberance ; it comes to paſs, that of neceſſity the 
inflation of the Fibres ought to cauſe them to {well 
ixwardly toward the cavities ; and lo the inlides of the 
walls being puft up, muſt be brought nearer together. 
Moreover, the __ corats, or partition-wall of 
iſting for the moit part of tranſ- 

verſe Fibres, will not be ſhortned by their inflation, 


but the thickneſs of it is much augmented : and the 


outward. walls ought likewiſe to be inflated inwards 


towards the internal cavities ; -therefore the inſides of 


Eg 


the oppoſite walls ought to meet, the Baſis remaining 
always at the ſame diſtance from the Cone. Qrod erat 
oſtendendum. 


Hence we may deduce this genuine ConſeQtry, 
That the meeting of the oppoſite inſides of the walls of the 


Ventricles of the heart, ts the ſole and immediate cauſe of | 


the expreſſion of the bloud, that was conteined in them, into 
the Arterifs. For, the ſwelling or incraſſation of theſe 
oppoſite walls being all inward toward the Centre of 
the heart, and withal ſo grear, as to fill up the cavities 
of the Ventricles ; it 15 neceſſary that the bloud con- 


| tained in the cavities, being on all ſides vehement] 


compreſſed, give way and flow forth through the aper- 
tures or Orifices by Nature provided for its efflux: the 
reſiſtence of the fluid bloud holding very little propor- 
tion to the mighty force of the ſolid comprelling it. 
But ſo grand an intumelcence of the fleſhy ſubſtance 
of the heart could not otherwiſe be made, than by a 
great ſwelling and turgency of its Fibres: and there- 
fore we may infer, that the thickneſs of the Fibres of 
the heart is, in the at of Pulſation, doubly greater 
than 1n the 4za/to/e, This being granted, I conſider, 
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Of the Heart, end its Pulfation. 


.that the external Fibres of the heart exerciſe very great 


force, not by ſhortning themſelves, but by rcliiting 
diſtraction ; (/as the iron hoops of a hogshead) that 


the perimeter of the heart be not augmented ; and at 


the ſame time they are inflated in their Coxcave part 


or under ſide, as we have ſaid, the threads of a glonie | 


are: andinlike manner the zzterzal Fibres, when they 
are {well'd and incraſſated, exerciſe very great force 
by making folds and turgid wrinkles, fo tenſe and 


rigid, that they do the office of wedges, by which not. 
_ only the cavity of the heart is filled up, but the bloud- 
therein conteined is by vehement compreſſion {quirted. 


out, by a motion very much reſembling that, by which 
we ſpirt Plum-{tones, with our Thumb and: fore- 
finger compreſſing them behina. | Hp 

But the ſlender fleſhy Co/amns holding in the oppo- 
ſite walls of the Ventricles of the heart, are at the 
ſame time alſo fncraſſated, and withal thortne1 ( their 


Fibres being {well'd and corrugated) to help fill up - 


the cavity. Yet they exerciſe greatelt force, to per- 


form the office of wedges. They exerciſe none towards - 


the drawing together the oppolite walls of the Ventri- 
cles, becauie themſelves fire lax, by reaſon of the 
corrugation and ſhrinking cfthe length of their Fibres : 
and belides this, they could never exaQtly conjoyn the 
oppolite walls, becauſe being of a muſculoſe conſtitu- 
tion, they cannot be totally ſhortned, the nature of 
the Muſcles being ſuch, as ſuffers not contraction 
greater than the third part of their length. Yet 1t can- 


not be denied, but theſe muſculoſe Columms ſerve, as - 
cords, to retain and conſerve the due diſpoſition of : 


the internal parts of the heart, and to prevent the im- 


moderate diltenſion and diſtraction of the Vearricles,.. 
which too great a quantity of bloud ruſhing intothen : 


- 


out of the Veins, might otherwiſe caule.. 


_— =» — En 


F = 


37” 


58 


OOO et 


by 


Of the Heart, and its PTulſation. 

Finally, the Papille, or little fleſhy teats ſtanding u 
within the Ventricles, and to which the membrano 
filaments of the :riangular watves of the heart are faſt- 
ned, do alſo att their part in this Scene : not only b 
admitting the like a of their Fibres, but alſo 
by firmly ere&ing themſelves, ad inftar penis. 

All theſe things are verified 1a the left Ventricle, 
and in the Ears of the heart ; but in the 7/24 Ventri- 
ole, where is not found an equal number of Columns, 
the conſtriction is made by incraſſation of the external 
wall, namely by inflation and decurtation of the Fibres 


_ thereof, ſb that the hollow crookednels of it, by ſwel- 


ling inward, . comes near to a Plane, and the Arch 
within becomes ſtreight. Allo the inflation and ſwel- 
ling of the Sepzum cordis, or middle wall of the heart, 


- of great thickneſs naturally, contributes not a little 


to the repletion. of the right Ventricle. For. hence it 
is, that the Convex ſ{uperfice thereof doth become 
more prominent and {ſtretched out, whence that ſpace 
reſembling the figure of a concave Leys, 1s filled up, 


- and the walls.mutually touch, the circuit of the Len: - 
_ ticular cavity remaining ſtill the ſame. 


Now this whole operation is exaQtly conform to the 
inſtitute of Nature,' which primarily fills and ampli- 
fies the Pores of the Spongy Fibres by humebta. 
tion above explained ; from which ſhe attains to a 
double efiect. For, . in the Muſcles of the Limbs that 
{welling of the Pores of the Fibres, produces a ſecunda- 
ry effect, which is the decurtation of the Muſcle,and the 
{trong traction of the joynt: but in the heart, from 
thevery inflation of the Fibres, and conſequent in- 
craſſation of the walls, ſhe efteQts the repletion of the 
Ventricles. . But the Machine is the fame in both, 


namely, the force of a wedge dilating the Pores of the 
Fibres. . _ 


IP—— 


Of the Heart, and its Pulſation. 
But that this expreſſion of the Bloud out of the heart 
is not made by a Spiral contorſior or twiſting of the 


- heart, ſuch as that by which water is commonly 
{queez'd out of a wet napkin, as ſome late Writers 


* have thought, is eaſily tobe proved. I acknowledge . ; ,,.r de. * 


52 


it to be moſt true, that the expreſſion of the bloud out Corde. 


of the heart, no leſs than the wringing of water out of 
a wet cloth, 1s made by conſtriction of the Cavities 


and Pores, which were filled by the fluid: but at the 
ſame timeI deny, that ſucha conſtriction is made tn 


the heart, and ſuch an expreſſion of the bloud thence, 
by the ſame cauſe, the | 

Mechanic attion, by which water is ſqueez'd. out of 
wreath'd Linnen. For, |in a Linnen cloth, before its 
Contorſion, the threds were all lax, and therefore 
they admitted many Interſtices, that might be filled 
with little drops of water. Afterward, the cloth being 
{ſtrongly twiſted, the threds are forced to make many 
circuits about the twiſt, of almoſt the ſame altitude, 
and ſo they muſt not only be much elonged in thoſe pro- 
lIix Gyres, butalſo extenuated and ſtretch d; and con- 
ſequently their ſides being made ſmooth by extenſion 
of their folds and wrinkles, will mutually touch, and 
their interſtices vaniſh, whence the little drops of wa- 
ter that were in them before,will preſently be ſqueez'd 
out. Burt in the heart, the repletion of the Ventricles 


is performed in a manner far different from this. For,. ' 


in the aQ of Pulſation, the bulk of the heart 1s not ex- 
tenuated or diminiſhed, but rather augmented 1n a 
double proportion, nor are the Fibres of the heart 


elonged, but rather contrated as the nature of all | 


Muſcles requires. The ſame Fibres do. not mutually 


rouch, nor are their interſtices filld up by reaſon of . 


violent tra&tion and extenſion, but of their inflation. 


ame Organs, and the ſame - 


Of the Heart, and its Pulſation 

Notwithſtanding this, we are not to think, that the 
Spiral diſpoſition of the Fibres of the heart is ofno ule. 
For, they ſerve to the firm binding or hooping as 1t 
were of the walls thereof, . that the tace and contigu- 
ration of the heart may continue ſtill the ſame : which 
Nature hath provided for alſo by Girths of other Fibres - 
wound round about from the external Tendinoſe Ort- 
tices of the Veſſels of the heart, to the Columns with- 
in, and with admirable Artifice decuſſated and woven 
together. And thus we have made good our Propoſr- 
tiow, That the proper Action of the heart 15 the Con- 
{triction of its Ventxicles, and the conſequent com- 
preſſion and expreſſion of the bloud contein'd in them ; 
not by a Contorlion of its Spiral Fibres, but by an 1n- 
flation and corrugation of them. 


Here ſome-perhaps may be willing ro propoſe to 
me this queition. If itbe true, that in the Syſtole or 
a(t of Pulſation, neither the exterior Supertice of the 
heart 1s augmented, nor the Cone of it drawn up to- 
ward the Baſis; both which we have aſſerted : how 
then comes it, that in, every Syſtole, the Cone of the 
heart knocks againft the left ſtae of the breaſt ? 


Which may be thus A»ſwer'd. Becauſe the heart is 
hung in the middle of the Breaſt by ſtrong Ligaments, 
and yet 1n every Sy/tole 15 brought to touch and ſtrike 
' the inſide of the Breaſt ; therctore it is neceſſary that . 
17's this be done, either by a dilatation of the heart, or by 
local motion and tranſlation of it, or by ereCtion of the 
whole, or by flexion and incurvation of the Cone 
thereof. Andas our obſervation and experience rejets 
the three former cauſes of this Phenomenon, ſd it ob- 
hges us toembrace and acquieſce in the laſt. Where- 
fore it remains only that we inveſtigate the Mechanic 


reaſon 
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Of the Heart, * and its Pulfation. 
reaſon ofthis effect. Which ſeems todepend firſt upon 
_ thediſpolition of the Fibres of the heart. For, we ſee 


that a crooked gut tied about. with a thred, and not 
wholly fill d with water, is by the weight of the water 


extended directly or in a ftrait line: but if the water _ 


be impelled toward either end by compreſſion, then 
the gut becomes crooked again, as the nature of it 
exacts, and the other pendulous extremity will be e- 
rected, and ſtrike againſt your hand held a little over 
It. This plainly follows from thEcurve figure of the 
membrane of the gut, which 1s longer in the convex 
part, and ſhorter 1n the concave. So in the left part of 
the Ventricle.of the heart, the left wall is ſhorter, leſs 
fic[hy, and leſs crooked, than the two walls that make 
the right Ventricle. Wherefore in the Syfole cf the 
heart, the Cone of it ought to be erected toward the 
left {ide of the breaſt, and to ſtrike againlt it, more 
or leſs ſtrongly, according to the degree of violence 
with which it 1s eretted. This may be ſomewhat help- 
ed allſo' partly by the erection of the . heart lying ob- 
l:quely, - partly by the ſituation and difpoſition of the 
Fibres, which are woundabout obliquely and fpirally 
from the right ſide of the Baſis of the heart toward the 
left ſide.of the Cone; whence in the aCt of Pulfation, 
when the Fibres are ſhortned, che Cone may be a 
little diſtorted and ereCted by the faſcicatrs or combi- 
nation of Fibres, forwards toward the left fide, and 
fo the Percuſſion may be made. | 


Sexecs' (as ye may remember ) in ep/f. 57. moſt 
elegantly defcribes, tirft rhe inevitable horror that 1n- 
vaded him white he was paſſing through the duſt and 
darkneſs ( a darkneſs ſo thick, as even to be ſeen ) of 
the Crypt Neapolitzna, now named the Grot of 
Pauſilype, in the way berween Naples and Purzole - 
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Of the Heart, and its Pulſation. . 
and then the chearfulneff ( he calls it alacritatem incogt- 
tatam Apjuſſam)) that returned to his mind upon the 
firſt ſightWf the reſtored light. The ſame ſurpriſing 
a'acriry, Yethink, I now, feel within my elf, after 
my palſagg through the no leſs darknels, in which Na- 
ture had, {through a long Series of ages, involved her 
creat ſecftt of the Motion of the Heart, made more 
obicure by the duſt of mens various optnions ; and my 
arcivingat the light of knowledge, both what is the 
proper Action ot the Heart, and by what Mechanic 
necciſity that Action is performed. 


In the ardor of thts alacrity, T proceed to: the ule, 
and aQtion of the Ears of | the Heart, and of its Valves, 


The end of the YVeza Cave, which is conjoyned to. 
the heart, is as hath been ſaid before) in greater Ant 
mals, Mruſcaloſe round about, that the trunk of it may 
be conſtringed as Sphizders arecloſed by virtue of their 
circular Fibres. But the end of the Vena Pulmonarts 
wants the like fulciment, and therefore cannot con- 
ſtringe itſelf. Then both theſe Veins end into the 
Muſculoſe Ears, which are hollow, like little bags 
affixed to the ſides of the heart; and whoſe ſtructure 
much refembles that by which the left Veantricle of 
the heart 1s contexed in the hollow part of it. For the 
Ears alſo conlilt of fleſhy Fibres interſe&ing each 
other like a St. Anarews. Crolſs,which within are bound 
together into many little Cylindrical Columns, and: 
trenches connetting the ſides of the bags. To theſe 
Ears ſuccede three membranes in the right Ventricle, 
and twoin the left; whichareof a very ſtrong con- 
texture, of a-triangular figure; the baſes of: which 
are cloſely affixed to the whole Circuit bf the Tendon 


of the Orifice of the heart. Thea the aree. or middle 
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ſpaces of theſe little membranes are branched within 


the Ventricles of the heart,into many little Tendinoſe 
Strings or cords, which are faſtned to the tops of the 
papille or teats that ſtand pointing upwards, placed on 
the oppolite ſide. Now this admirable ſtruQture being 
known, let us enquire thedeſfign or uſeof it. 

Firſt the extreme part of the Vena Cava ſeems not 
to be made Muſculole for ſtrength, leſt it ſhould be 


broken by the current of the bloud ruſhing in ; bur - 


rather by its con(triction to protrude the bloud into 
the oblique Szzzs of the right Ear, and to render the 


lame turgid. Which ation 1s helped by the periſtal- 


tic conſtriction of the whole trunk of the Yeza Cava, 
and by the compreſſion of the Mulcles-and Y'iſcera 
.of the whole body, as was yeſterday demonſtrated, 
when we conſidered the motion of the Bloud. Hence 
rr comes, that the bloud impelled through the open 


aperture of the Ear, fills the cavity of it, and then 


runs intothe right Ventricle : and bythe like neceſſh- 
ty the bloud flows out of the Yena palmonarts into the 
left Ear, and thence into the. left Ventricle of the 
Heart. ; 


No ſooner are the Ears filled and diſtended with: 


bloud; but they both at the ſame time conſtringe them- 
felves, by. a contraCtive and compreſſive ation com- 


mon toall Mutcles, reſembling that of a Preſs; in this. 


order,that firſt by ſhutting their apertures they hinder 
the regreſs of the bloud*into the ſame Veins our of 
which it came in :- then by the great force of com- 
preſſion they ſqueez it into the Ventri-les ofthe hearr, 


until they be filled and:made turgid. To this aCtion of 
the Ears immediately ſuccedes the compreſſion of the - 


preſs of the Heart itſelf; by which the-bloud itſelf, by 


reaſon of its abundance, _— and-diſtending the : 


triangular and mitral valves, exa 
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or mouths of the Veins, and ſo prevents itsown re- 
coiling into them. Whence it isof abſolute neceſſity, 
that the ſame bloud be expreſſed into the Pulmonar 

Artery or Vena Arterials, and into the aorta. [The © 
are the Attions and Uſes of the Ears and Valves of the 
heart, firſt diſcover'd by our immortal Dr. Harvey, 
and ſince confirmed: by various experiments of other 
excellent Anatomiſts. Being then certain of the Phe- 


nomena, it remains only that we endeavour to explo:e 
the Mechanic caules of them. 


In the firſt place, becauſe the Ears of the heart are 
Muſcles, round, hollow, and compoſed of fleſhy Fibres 


wound about.Spirally, and interſeQting each the other 
decuſjatim;, and becauſe they end into little columns 


and trezches, 1n the {ame manner as the left Ventricle 


is framed : therefore muſt they operate by the ſame 
Mechanic neceſlity, and Artifce, by whick the heart 
operates,v7z. by the force of a Pref, and byuweages in- 
ſinuated into the Pores of their Fibres, they muſt be 


{well'd, and ſoconſtringed, and conſequently expreſs 
the bloud contein'd in them. 


Secondly, That the conſtriction of theſe Ears, ought 
to precede tne contraction of the Ventricies of the 
heart, though both motions ſeem to be performed at 
one time ; may be thus demonſtrated. For, if this be 
not true, then either the Ears, and Ventricles of the 
heart arecon(tringed in one and the ſame moment of 
time, or the heart is firſt conſtringed and then the 
Ears. It the firff, becauſe the triangular valves have 
no ule before the heart is conſtringed, nor after the 
conſtriction of ic is complete, becauſe the ſhutting of 
the Valves would be in vain, when the bloud cannot 
flow back ; and flaw back it cannot before the heart is 
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conſtringed, becauſe then the bloud is not yet in the 
Ventricles, and fo cannot be 1mpelled by the Sy/ole 
_ of the heart; and after the conſtriction of the heart, 

* the expulſate bloud can much leſs low back : rhere- 
fore it is neceſſary, that at what time the Ventricles 
- are conſtringed, at the ſame time the Venoſe orifices 
ought to be exactly (hut by the Triangular Valves, 
that the bloud may be impelled, not backwards but 
forwards into the Arteries. But if at that ſame time 
the Ears were con(tringed, they would inevitably vo- 
mit out the bloud contein'd 1n them into the Ventri- 
cles, and ſo oper: theclauſure made by the triangular 
Valves, becaule they are ſodifpoſed, as to be opened 
and dilſted by the very coming of the bloud. W here- 
fore at the ſame time the bloud would be impell'd by 
the Ear into the heart, and repell'd by the heart : and 
ſo theſe two contrary motions would mutually de- 
{troy each the other,and both be 1n vain. Belides, when 
two outlets are at the ſame time open 1n 6ne Ventrt- 
cle of the heart, the whole compreſſive force of the 
heart is divided into two equal parts, which impell 
the two halts of the bloud, one backward, the other 
forward into the Arteries:and therefore Nature would 
tooliſhly by a double endeavour attain but. half her 
ens. We may add, that the triangular Yalves would 
be wholly uſeleſs, ſince they would then ( nrgezre we- 
ceſſitate ) be open, when they ought to be ſhut: 
W herefore it ſeems impoſſible, that the Ears of the 
heart, and its Ventricles ſhould be conltringed at the 
{ame time. ; | 
But if we ſuppoſe the natural order to be inverted, 
ie. that firſt the Ventricles of the heart are conſtrin+ 
ged, and then the Ears compreſied ; this would ;be- 
- muck. moreabſurd : for half of the bloud contein'din = 
the Ventricle would flow back into the Ear on*both - 
' Gdes open, and thence inte the Vein, rd 
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It muſt therefore be confeſſed, that the conſtriction 
of the Ear ought to precede, and then immediately 
ought the conſtriction of the Veantricle to ſuccede ; 
and then all the operations procede regularly and 
compendiouſly. For the Ear being comprelt, firſt the 
regreſs of the bloud into the Vein. is hindred, next - 
the bloud is expreſſed out of the' Ear. into the cavity 
of the heart ; Thirdly, the Oritice ef the heart 1s 
{hut by the conſtringed Ear; Fourthly, the Ventri- 


. cle of the heart being filled with bloud, and diſtended, 


the Membranes of the triangular Valves are expanded. 
Theſe ations being in this order of ſucceſſion done, 
then in the fifth place follows the ſwelling of the. 
heart, by which all the Bloud in the Ventricles, which 
cannot, by reaſon of the double clauſure, flow back, 
is forced to run forth by the open door of the Artery. 


Thirdly, it isobſervable, that the aCtion of the right 
Ear difters from that of rhe left ; becauſe the bloud 


ought to flow out of the Arteria Venoſa or ( as ſome 


call it ) the Vena Pulmonaria, which is very ample, 
into theleft Ventricle of the heart, with a vifk CUr- 
rent, by reaſon of its gravity, and of the compreſſion 
of the Lungs. For this reaſon, a little Ear is ſufficient 
tro tranſmit the bloud ſo {wittly running into the leſt 
Ventricle: and,*with the help of the mitral Valves, 
alſo exattly to ſhut the aperture of the heart. 

On the contrary, in the right Ear, the ſlowneſs of 
the blouds influx ought to be compenſated by the am- 
Plizude of the Canale. And moreover, becauſe the 
right.Ear ought not only to cloſe the Orifice of the 
heart, but alſo to impel rapidly the flow-paced bloud 
into the right Ventricle : therefore Nature hath made 


the Muſcle and cavity of the right Ear ſtronger and ' 
larger, than that of the left. | 
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Fourthly, We way farther gratifie our curioſity, 
by conſidering the manner how the triangular Valves 
exactly ſhut the Orifices of the heart ; which ſeems to 
be this. Becauſe theſe Membranoſe Valves have their 
baſes faſtned to one part of the circular Tendon of the 
Orihce of the heart, as flags are faſtned to their ſtaves ; 
and their other ſides are by many Tendinole Filaments 
or {trings faſtned to the fleſhy teats in the oppolite part 
of the cavity of the Ventricle, as Webs of Linnen ex- 

led to the Sun are kept upon the'ſtretch by many 
. {mall cords tied on each fide : Hence it comes, that 
by the ſtream of bloud ruſhing in, the cavities of the 
'Ventricles are dilated ; and ſo theſe Membranole 
Valves, which before were lax, and flagged, are 
drawn and expanded tranſverſly, fo as to ſpread them- 
{elves through the whole ſpace of the Orifice. Neceſſa- 
ry it is therefore, that the points and ſides of theſe 
Triangular Valves, thus drawn by the little cords de- 
cuſſated, ſhould be conjoyned, and being conjoyned 


make one Conical ſupertice, greater than the plane of 


the Orifice, or of the circle of the baſis of the ſame 
Cone. After this, follows the Sy/tole of the heart, 
when the inſides of the Wafls of the Ventricles are 
united, and therefore thoſe little cords of the Valves 


are at the ſame time relaxed, and united allo : and fo 


the faces of the Triangular Valves themſelves mult be 
united, and acquire a Sinuoſe or embowed figure, their 


Superfice not diminith'd, becauſe their membranes 


are not contracted. W hence it comes, that the: bloud 


tilling the Ventricle,doth by repelling the membranes, ' 


and inflating them, bow them, as the Sails of Ships 
{welld by the wind, are bowed into a hollownels. 
Aeain,ſfince thoſemembranes thus embowed are trans- 


fer'd toward the Tendinole Orifices of the heart, the 
| ps round 
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round area of which they far exceed : therefore it is 
neceſſary, they ſhould exaCtly ſhut thoſe Orifices, be- 
fore the Syſtole of the heart is complete. . Wherefore 
it is allo neceſſary, that the bloud contein'd in the ca- 
vities of the Ventricles, ſhould by the proceſs and 
continuation of the conl(triction of the heart, until a 
total union of their walls be effected, be all expreſſed 
thence through the Arterioſe Oritices, which are then 
open to give it free egrels. 

- Fifthly, It the clauſure of the Ears did not precede, 
thoſe littleand thin Valves would not beable to refi't 
that mighty violence, with which the bloud comp: e't 
by the heart invades them, and otherwiſe would cer- 
tainly break them : therefore to ſecure them, provi- 
dent Nature hath put a fleſhy forzix or Vault,v:z. the 
conſtringed Ear ; that ſhe might with a double door 
{hut the ample Oritice of the heart. 


Hence naturally ariſes this remarkable Corollary; 
that the action of the Ear 1s /oxger in time, than the 
Syſtole of the heart. For, the conſtriction of the Ear 
begins, while the heart doth not att; andends in the 
ſame moment, in which the Sy/-/e of the heart is 
completed. | | 


Finally, Tt'is worthy obſervation, that in the 4y- 
terial Orifices or outlets of the heart, there is no need 


_ of the like apparatus, toprevent the regreſs of the cx- 


pulſed bloud into the Ventricles. For after the exit 
of the bloud, and after the greateſt part of it is ex- 


- pulſed without the Capillary Arteries, it cannot be 


impelPd back again ; as well becauſe it is not urged 

by the force of an Antagoniit Muſcle of equal ſtrength 

with the heart, as becauſe it is already expell'd out of 
oe the 
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the cxtreme Arteries. Wherefore Valves of little 
ſtrength are ſufficient here, ſuch as 1s proportionate to 
the force, which the not-1ntire fulneſls of the Arteries 
can make, which is very 1nconſiderable. And there- 
forc the Semilunar Valves are far wealer, than tho:c 

riangular;, but yet {trong enough to hinder the re- 
gurgitation of the bloud expulled by the hearr. 

* " 

Thus have we run through all the proper aCtions 
and offices or uſes of all the parts of this incomparable 
Machine of the Heart, in their natural order; and 
found them all to be plainly Mechanic, 7.e. neceſſarily 
conſequent from the ralli conformation, fitua- 
tion, diſpoſition, and motions of the parts, by which 
they are reſpectively performed. 

. If the Mechaniſm hath been by us rightly explica- 
ted (as I am perſwaded it hath ) in the precedent difſ- - 
courſe, -no man has reaſon longer to believe, that the 
manner of the motion of the heart is a thing to hu- 
man wit wholly imperveſtigable. Probable it is there- 
fore, that when that excellent Anatomiſt, and our | 
; N, . Lib, de Corde 
worthily honour'd Collegue Dr. Lower ſaid, Cum i- , .. 
mis ardunm ſit de ratione, qua Cordis mots perficiatur, 
quicquam rite concipere ; atque Det ſolius, qui ſecrets 
ejtes rimatur, motum quogue cognoſcere, prerogative ſit ; 
in co ulterius perſcrutando operam non perdam ; he was 
out of modeity willing to limit his own curioſity in 
that particular, but not to ſet bounds to the future 


diſquiſitions of other men. F.*. 
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PRALECTIO 111. 


Of the Efficient Cauſes of the Pulſation of 


the Heart. | 


Elighted with the Contemplation of the 
Structure of this Maſter-piece of Nature the 
Heart, I have ſometimes revolved the Books 
of the moit Celebrated Authors, who have 

profeſſedly written of Architefure, and of Hydraulic 

Engines, in ſearch of ſome example of a Machine, 


that might be, at leaſt ina few reſpeQs, compared 


withit. Of many that occurred, that which ſeemed 
to me to come neareſt in ſimilitude to this inimitable 
Prototype of Nature, was the Hydraulic Mintat Sego- 
via, mentioned rather than deſcribed'by that every 
way Noble Gent. Sir Kenelme Digby, in-theſe-words. 


» This Engine, or rather multitude of ſeveral En- Tre 


” gines, to perform different Operations, all condu- 
» cing to one work, 1s. fo artificially made, that one 
” partof it diſtendeth an Ingot of. Stlver or Gold into 
” that bredth and thickneſs, as is requiſite to rake 
» Coin of: which being done, irdelivereth the Plate 
” it hath wrought, unto another, that prints: the Ft- 
» gure of the Coin upon it, and from thence it 1s 
» turned over to another, that cuts it:according-tothe 
» print, into due ſhape and weight: And laſtly, the. 
» ſeveral pieces fall into a: reſerve, in-another room,, 
> where the Officer, whoſe charge it is, findeth trea- 
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For betwixt this Engine and the Heart, 1 fancied 


ſomething of: Similitude, at leaſt in the few particu- 
lars fO1OWING, 


& 


Firſt, As the deſign or end of the former, was to 
Coin mony, which 1s the bloud of all States, as wel! 
Monarchies as Republicks, for the {upport of tlic Go- 
vernment: lothe office and work of the /atzer 1s to 
ſtamp the character of Vitality upon the ma!s of bloud, 


forthe maintenance of life in all parts of the body, and 


regulation of the whole Animal ccconomy. 

Sccoxdly, As the oze is moved by a ftream of Water, 
jo is the other by a current of bloud, as to its azaſtole 
at leaſt, | 

Thiraly, As the Artificial Engine was compoſed cf 
many leſs Machines, each of which. performed its 
proper office by a diitinct operation ; yet all conſpired 
to one common end : So the Natyra!, being allo com- 
plex, conliſteth of various {maller Machines, v/z. the _ 
Ears, Valves, Ventricles, Mulculoſe fleſh, Fibres of 
different orders, Chords, Columns, Papille, &c, all 
which have their peculiar functions and motions; yet 
ſo combined, that they all co-operate to the Vital mo- 

.tion or heat of the bloud, and dittuſion of the-ſame, - 

Fourthly, By the Segovian Engine Ingots of Silver 
were diſtended toa bredth and thinneſs requiſite to 
make mony : by the heart and its Ears vehemently 
conitringing themlelves, and repeting their ſtrokes, 
the Silver Chyle, or publick revenue of the Animal, 

15 attenuated,its viſcid and grumoſe parts difſolved,the 

cruder parts concocted, and all by conquaſſation and 

compreſſion ſo perfe&tly commixt with the bloud, as 
to be fit to make good and current bloud. 

Fifthly, From the Mint-engine the new  Kampt 
Coin was quickly transferred into a receptacle in ano- 


; 
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ther room, thence to be diſtributed, by orders of the 
Mint-maſter: From the Hear? 15 the new Coined 
bloud inſtantly tranſmitted into the Arteries, ro be 
diltributed, according-to the ordinance of Nature. 

Sixthly, As the various parts of the greater Engine 
were {0 ſituate, diſpoſed, and connected, as that if 
any-one of them were by chance diſplaced, broken, 
or hindred in its motion and action, preſently all the 
- relt mult tail to procede in their reſpective operations, 
and the work of making Coin ceaſe : So 1n the much 
more ſubrile and myſterious Machine of the heart, it 
any the leaſt art, though but the chord of a Valve, 
be broken, or arrelted in its motions, all the reſt will 
ſoon be at a ſtand, and the grand work of making 
the bloud vital be at an end. | 

Thus far,methought the Para{e/ held fairly enough, 
and I was not ill pleaſed with the ramble of my i1ma- 
gination : but when I had attempted tocarry on the 
rclemblance a little farther, I ſoon diſcovered the as/- 
parities to be ſo many, and ſo great; that it was im- 
poſſible to reconcile them intoa juſt Analogy. W here- 
- upon, condemning the extravagance of my fancy, I 
ſoberly concluded, that the Heart of an Anima! is ax 
Engine never tobe imitated by human art : and I found 
my ſelf more inclined to applaud the judgment of that 
prodigy of Mathematical knowledge, Archimedes of 
Syracuſe, for never attempting to counterfett the mo- 
tions of the heart, than to admire his wit ſhewn 1n 
making a Sphear of Glaſs (4ther. Kzrcher denies that pe Magna. 
any part of it was Glaſs, but only the out-ſide, that #% + 
men might diſcern the wheels and motions within ) 
which repreſented the perfe& order and motions of 
the Celeſtial Bodies ; and* which Clan deſcribes 
ig one. of his Epigrams. | | 
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Now if we deſire clearly to underſtand this inimi- 
table Excellency of the Machine of the Heart, and in 
what Proprieties of it the ſame doth chiefly conſiſt ; 
weſhall be obliged well to conſider two things,neither 
of which hath yet been explicated by us, and with- 
out a due explication of both which, all that we have 
hitherto ſaid concerning the motion of the Heart, will 
be maimed and unfatisfattory. Theſe are, the Mighty 
and incredible Motive force of the Heart, by which it 
expreſſeth the bloud out of the Ventricles: and the 
Efficient Cauſes of its Motion. Things ſoworthy to be 
known, that I need not deprecate your impatience, 
moſt Candid and accompliſhed Auditors, if 1 detain you a 
few minutes longer, v/hile I enquire into them. 

Asto the FIR ST therefore, v:z. 


The admirable Motive force of the Heart. 


Since the round and Conical Figure of the Heart 
doth not permit us to attempt the meaſuring of its 
Motive power by the ſame way, by which the moſt 
Learned A!phonſus Borelins hath with ſingular ſagacity 
meaſured the forces of very many other Muſcles of 
Mans body, namely by weights ſuſpended by them ; 
and ſince therefore in this diſquiſition, we cannot from 
the efiect procede to the knowledge of the cauſe : we 
arecompelled, from ſome other Sigz to raiſe a pro- 
bable conjecture, whence we may inveſtigate the 
oreatnels of the effect. And this Sign ſhall be the S:- 
militude and Analogy, which the Muſcule of the heart 


ſeems to hold. to other Muſcles of the ſame Animal. 
Let us then with the ſame excellent Mathematician 
Borellus(in whoſe footſteps I now again tread) ſuppoſe, 
that all, - even the lea(t Fibres, or little Machines of 
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the ſame, or divers Muſcules, in the ſame - Animal, | | 
are equally ſtrong, and exerciſe an equal motive force, 

in the ſame time, in the ſtate of health. And becauſe 

o__ bulks of two Muſcles contein equal multitudes 

of the leaſt Fibres, it follows, that if we have fore- 

known the total motive power of one of the two equal 

Muſcles, we ſhall be able thence to conjeQture, what 

15 the total power motive alſo of the other. Therefore 

the fleſhy bulk: of the heart being of almoſt equal 

magnitude to the bulks of one of the Temporal mulcles, 

and of one of the ers and Borellus having de- 

monſtrated to us the total' motive force of thoſe two 

muſcles: we may probably infer, that the motive 

torce of the heart is equal to that, which thoſe two 

muſcles ſhutting the mandible exercile. 

Now becauſe no intire Fibre of theſe two muſcles, 

1s leſs than two inches long ( taking all the Fibres one 

with another, that the exceſſes of the longer may Z 

compenſate the defes of the ſhorter ) and becauſe in 

an.inches ſpace of every ſingle Fibre, we may 1ma- 

gine more than twenty little Machines, or Rhomboid 

Pores contained, like the links of a chain ina Watch, 

or the Meſhes of a Net ina row one above another ; 
* let us notwithſtanding ſuppoſe no more than ten ſmal- 

left Fibres to be conteined in that ſpace : therefore an 

the length of every one of the Fibres that compoſe the 

faid ewo Muſcles, there will be conteined more than 

twenty of thoſe moſt minute _ And fince the 

weight of-150 pounds =_ e ſuſpended by one ſingle 

Stratum or Layer of theſe ſmall Machines of the ſame 

Muſcles : therefore, that we may have .the whole 

force that Nature exerciſeth in thoſe Muſcles, the 

force of that one Layer,viz.that which 1s able to ſuſtain | 
1150 pounds, ought to be twenty times 'multiplied, 
Wherefore the whole force _ Nature ries, " 
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dilate all the Rhomboid meſhes or pores of the ſaid 
two Muſcles, when they a&, 1s greater than the force 
of 3000 pound weight, and would, it applied to the 
oppoſite end of the beam of a balance, preponderate. 
If then every molt minute Fibre of the Heart ex- 
erciſeth, in the Sy/tcle of it, a force equal -to thar, 
which every Rhomboidal Machine of the Temporal, or 
Aaſſeter maſcle makes, when they att, as molt cer- 
tainly it doth, the motive power of all Fibres of 
the Muſcles, in the ſame Animal,in the ſtate of health, 
being equal ; and if the multitude of leaſt Fibres con- 
tein'd inthoſe two Muſcles, be equal to the multitude 
of molt minute Fibres contein'd in the Muſcle of the 
Heart, as the-viftibte equality of their magnitudes | 
warrants us to ſuppoleit to be : we may thence deduce | 
this concluſion, that the force, which all the moſt 
minute Fibres of the heart, when they are ſ{welld,. 
£xcrcitc to con{tringe the Ventricles,z.e. when they act 
all together, exceeds the force of 3000 pound weight, 
and would preponderate, 1fit were applied to the con- 
trary end of the beam of a juſt balance. Qrod erat de- 
monſtrandum. And thus have TI given you a ſummary 
of what Borell#s hath from a long chain 6f molt inge- 


nioſe Propoſitions and' Theorems in fine inferred. TI 
come theretoze tothe : 


_ _ SECOND and laſt conſiderable propoſed to be 
' : inquired, 72. the Efficient Canſes of this ſo wonderful * 
F Motive force of the Heart. Theſe ſeem to'beno more 


than ma: of which one is /mmedzate, the other me- 
ante. | | 


As to the the former, viz. the immediate cauſe of the 

hearts Motive Power ; we are not toexpett to learn, 

_ Uther gyhat it is, or whence it procedes, from the 
'$ | | doctrine. 


of the Pullation of the Reart. 
doctrine of the Ancients, For, they having obſerved, 


. that the heart was not, as all the other Muſcles of 
the body are, moved ad arbitrium voluntats, at the: 


of thoſe Voluntary, and the motion of this Natural, as 
they had good reaſon todo; but alſo conceived and 
taught, the cauſe of the motion of the heart to be di- 
vers from the cauſe of the motion of the reſt of the 
Mulcles,and accordingly conſtituted and aſſign'd to the 
heart a certain blind and unintelligible Pulſifick Facul- 
' ty, 'whereto alone they aſcribed as well the diaftote, as 
the Syltole thereof ; which they.had no juſt reaſon to 
= To evince thus their palpable error, I will aſſert 
this 


PROPOSITION, 


That the immediate Motive cauſe of the heart, ts the 
very ſame with that, by which the Muſcles of 
the Limbs are moved Voluxtarily. 


Firſt, it is moſt evident to ſenſe, that the Muſcle of 
the heart is compoſed of the ſame conſtituent parts 
with all other Muſcles, viz. of bundles of carnole 
Fibres of the ſame Tendinoſe and Contrahible ſub- 
ſtance, of the ſame priſmatic Figure, in the ſame man- 
ner diſpoſed, Layer upon Layer, bound down by mu- 
tual contexture, in the ſame manner interſperſed with 
branches of Nerves, faſtned to Tendans, andenlivened 
by bloud irrigating them out of the Arteries. In a 
word, there 15 no ſenſible difterence or diſparity, the 


Figure of the whole heart excepted; which yet doth _ 


' not diverſifie the Organic nature of it, no more than 
the diverſity of Figures among other Muſcles, doth 
make them of a ditfterent nature. Then it we ogg” 
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the aftion of both the Heart and all other Muſcles, we 
ſhall find, that as well the- Fibres of the heart, as 
thoſe of all other Muſcles a& by contraction of them» 
ſelves, If we deſcend to the immediate: motive cauſe, 
and rhe Mechanic mode. of their operating ; from 
what we have already faid, 1t'is manifeſt, that i It 15 as 
impoſſible for the heart to be inflated and moved by an 
 xncorporcal Faculty,or by Spirits,or by the bloud alone 
however violently ruſhing into 1t, or by the ſame 
bloud to what degree ſ{oever rarified i 1n its Ventricles, 
Or by a Fermeatition, conflia, and ch{plofion of Acid 
and Saline juices met rogether | in the Hmm as it [1s 
tor the Mulcles of:the Limbs to be regularly moved by 
che ſame cauſes. It remains therefore, that as all 
other Muſcles are moved by contraction of their Fibres, 
the Pores of them being filled and. diltended ; ſo alſo. 
it 15 moſt probable, 'that the proxime or immediate | 
cauſe of the motion ( mean only the Conſtriitiom)) of 
the Heart, 1s rhe dilatation or diſtenſion of the 
Pores of 1ts Fibres, which cauſes their abbreviation or- 
contraction, 2. e. the Sy/toleof the heart. But what the 
Mediate Cauſe 1s, by which the Pores of the Fibres 
are dilated to the abbreviation of the Fibres them- 
ſelves, we {hall after a few minutes enquire. In the : 
mean time, I. will lay down thisother 


PROPOSITION, 


That the Mediate Canſe of the Hearts Motion ſeems 
_ to differ from that, b which the Muſcles of the 
Limbs are incited. to V, _ Motion. 


SInce-It is a truth-known: to all men, that we can 
move what Muſcleswe pleaſe of any Limb, and con- 


tinue. 9M Motion as long as we Prcnty and ſtop it- 
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when we pleaſe : but the Motion of the Heart is not | 
{ubject to the Empire of our Will, þut, like that of a 
Mill, perpetual, whether we ſleep or wake : and ſince 
even without our knowledge or perception, the heart, 
asagitated by a certain natural neceſſity, makes moſt 
vehement and almoſt momentany ſtrokes or jerks al- 
ternately, ſhort and Tſochronical or equally tempo- 
raneous pauſes interpoſed betwixt them ; nor ever 
cither much varies that conſtant Rhythm of its-pulſe, 
while we are 11+ the ſtate of health, or intermits the 
ſame during life : therefore certainly theremuſt be 
ſomewhat of difference between the mediate cauſe of 
the hearts natural motion,on ane part ;and the mediate 
cauſe of the voluntary motion of all other Muſcles, on 
the other. Beſides, in an Egg, from the firſt days in- 
cubation of the hen, the punitum Saliens, and then the 
V«ſiculz pulſans exhibite to our fight this dance of life 
already begun, when we cannotconceive it to bepoſſ- 
ble,that there ſhould be in-that firſt rudiment of the fe- 
215 any ſenſation of good or evil, any wilſto purlue the 
good or avoid theevil ; and when nothing of the brain 
is yet formed. Nay more, in the heart of a Viper taken 
out of the body, and put into warm water, the Pulſa- 
ticn is obſerved to continue many hours, when by rea- 
{on of the abſciſſioa of the Nerves, all commerce be- 
twixt the Brain and the Heart being extinQ, no ſen+ 
ation, or eleion can be imagined toordain and com>: 
mand that mation. Wherefore we are obliged to con+ 
fe!s, -that the fir/# and: medzare cauſe of rhe hearts Pul- 
fition is in ſome reſpe& or other, divers from that 
whereby the. other: Muſcles are incited to motion, . at 
the command of the Will... - 

But to. explore wherein this ice difference may moſt 


probably conſift; is a work of ſo great difficulty, that I 
wiſh it were poſſible for. me to revoke the temerarious 
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promiſe I made to attempt it: nor ſhould I have cou- 
rage enough to carry me ſo much as one ſtep farther, 
if I did not derive it wholly fromthe wcli known Can- 
dor and benignity of my moſt Learned Aaztors. For, 
the remaining part of my way, though ſhort, is yet 
dark, and rocky, with Precipices on both ſides: and 
all the light I can expect, mult be from a few Sparks 
Ftricken out of my Flinty ſubject- by the force of con- : 
jecture. If therefore 1 chance to ſtumble, or err ; 

humanity will oblige you, rather to. put forth your 
hands to ſupport, or guide me,than to Jeride my blind- 
neſs. In hope of this favour I will .enture to procede. 


Certain-it is,that the firſt a4 mediate Cauſe of the 
Motion of the Heart, as well as r!1:+ of the motion of 
rlieother Muſcles, whatſoever :: {\:1!l at length be 
found to be, 15 derived to 1t bv te Nurves from the 
Brain. For, as 1tthe Nerve in{eried into any Mulcle be 
_ ſtrictly compreſſed by a Ligature, or cut of, the power 

of motion in that Muſcle is preſently intercepted, or 
totally deſtroy'd ; as common experience witneſſeth : 
Soif the Netves of the E724th conjuration be cither 
ſtrictly comprels'd by a Ligature round about,or cutoff, 
in the neck of any Animal ; there ſuddenly will enſue a 
vilible change in the Motion of his Heart ; witneſs 
the memorable experiment made by Dr. Lower, and 
recorded 1in his excellent Book. de Corde, where he af- 
hrms, that the heart, which before reciprocated its 
Motians moderately and Rhythmically,preſently after 
the Ligature had been made upon the ſaid Nerves, be- 
gan to palpitate and tremble, and by degrees grew 
more and more languid, till the poor creature died, 
which was within two days. Other experiments con- 
firming che fame thing, 1 might alledge, ifit were not 
univerſally acknowledged by Anatomilſts, that the 
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Motive force of the heart deperids upon ſome influence 

from the Brain. And among theſe, one of the moſt ac- 

curate affirms, that Nature made the Cerebellum as a 
Storehouſe of Animal Spirits chiefly for the uſe of the 

Iicart, that the Motion of ic might be perpetually 
maintained : ſaying, Pro motu Cordis preſtando tam ſe-, 1, 
ala C& ſollicita fnit natura, ut, preter Nervoraum propa Corle, cap. 2, 
eines nbique inillnd aenst diftribut 15, pro continnuo ſþirt- 

1:7 animaliam influxs, Cerebellum inſuper, quaſt peren- 

ne corum promptuarium, ei arcommoadaverit. Acaſus be- 

nina & conſtante influentis adeo depexdet, ut fi ſpirituum 

infiuxms vel minimo temports momento impeaiatnr, motns 

<1:5 illico deficiat. But why have I recourſe to the au- 

thority of men, when Nature herſelf, in her conſtant 

proceſs of forming the parts ofan Embryon, leems to 

teach us, that ſome influence ( whatever it be ) de- 

rivel from the Brain tothe Heart, is ablolutely ne- 

cellary to the incitement and perpetuation of the Mo» 

tion of the Heatt. Por, the Byary 1s, 1n a great part, 
 perteQted before the heart; though thoſe. rwo Mem- 

bers, ob communem officit neceſſitudinem, be almoſt con-- 

genite. And I have good cauſe to believe, that the + 
exordium of the Brain, is that Coll:guamentum, which | 

is firlt ſeen in an Egg after the firſt days Incubation of : 
the Hen; and which, by the ſame warmth continued, 

doth in a ſhort time concrete, and is condenſed into 

a thicker ſubſtance, that is ſoon inveſted (as every 

viſcid humor is wont to be) with a thin film or mem- 

brane, and ſhoots forth from it{elf little Nerves, as - 
branches, every way. From the obſervation of which 

that incomparable man Sir George Ent doubted NOC 4ejdiatrib.s,. 
publickly to declare himſelfto be of this op1n10n, that Pa. 7: 

not the Heart, but the Brain, is the fountain of life. Ts) 
His words are theſe, Cor gntm. ( uti arbitror )) non eff” FI 


fons vite (gas cerebro pecultarts eft ) ſed riots duntaxt 
| = accel[[or ian. . 
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acceſſorius. Which yet is no new opinion, but aſcribed 
by Galen to Eraſiſtratus, who ſaid : Omnium, que in 
corpore ſunt, principium eſſe Cerebrum, apparet : and 
aſſerted by Hippon, whom Cerſorinus introduceth 
rightly teaching, Caprut primo fierr, Now whatcan we 
with equal probability conceive to be the reaſon why 
Nature finiſhes the Brain before the Heart, as this I. 
have here given, viz, becauſe the Heart, even from 
the beginnin;z, hath need of ſome influence 'to be 
tranſmitted from the Brain to it, for the incitement 
and continuation of its motion, as well as for the Nu- 
trition of its ſubſtance? the latter of which benefits 
is common to the heart with all other parts of the 
body. | 

Secondly, Tt is highly probable, that the Brazz is, 
not only the Laboratory, but allo the common Prom- 
ptuary of the true Srccrs nutrities ; and that the Nerves 


are the Cazes, or Filtres through whole long and nar- 


row Pores the ſame roſcid Nutritive liquor is gent! 
diſtributed to all parts, for their nouriſhment ; both 
which Propoſitions have been formerly with many 
conſiderable arguments drawn as well from exper1- 
ments Anatomical, as from reaſon, aſſerted by 
Sir George Ent, Dr. Gliſſox, and (if it be lawful for 
nt put my ſelf into the ſame period with ſuch ex- 
celſent men ) my ſelf. This theretore being ſuppoſed, 
it 15 not unreaſonable to think, that this roſeld, bal- 
{amic and ſpirituoſe liquor, by many called Smccus 


Nervoſas, being for the moſt part in ſufficient plenty 


in the Brain, doth at all times touch, and ſoak into 
the open Pores of all the Nerves thence elonged ; but 
more copiouſly into the Nerves that extend them- 
{elves into the Fibroſe ſubtance of the Heart ; becauſe 
the Heart is furniſhed with many more and larger 
Nerves than any>other Muſcle of the whole body. 


And 
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And becauſe the extremely narrow cavities of the 


Nerves are full of a ſpongy medullary ſubſtance, and 


continually wet with the ſame roſcid liquor creeping 
through them : therefore the liquor cannot flow out 
of the lower ends of them, into the Fibres of the 
heart, otherwiſe than gutzatim, drop after drop ; as 
all liquors, chiefly ſuch as have any thing of viſcidity, 
ſlowly creep along the threds of Filtres, and when 
they at length arrive at the end, fall down in equal 
drops, with equal pauſes betwixt the precedent and 
the ſucceding drops. Farther, becauſe the diltilla- 
tion of each drop 1s almoſt momentaneous, not per- 
ſevering ; thence it ſeems to come, that the conſtricti- 
on of the heart is performed and finiſhed in'a mo- 
ment, and a pauſe ſuccedes in the next moment, till 
a ſecond drop comes to cauſe a ſecond conſtriction, 


and ſo forward. And ſince in the Brain, or foun- 


tain of this roſcid liquor, there is alway plenty to 
maintain a perpetual ſucceſſion of drops ; and the li- 


-quorit ſelf is (in the ſtate of health ) always of the. 


ſame temper and conliſtence, and the narrow Canales 
in the Nerves always equally retard its deſcent and 
efflux : therefore it ſeems neceſſary, that the times of 
quiet, or the pauſes intzrvenient betwixt the drops, 
{hould be equal, ſo long as the liquor retains the ſame 
degree of fluxility, or 15 not hindred by greater V10- 
lence, | 

But if it happens, that the liquor is Decome either 
more thin and fluxible than is fit (as commonyy 1t 
doth upon debauches with Wine or other ſtrong 
drinks) or Saline, Acrimonious, Acid, or of any 
_ Cther vitious and irritating quality ( as often 1t iS Vi- 
tiated in many maladies, chiefly in Scorbuto invercra- 
ro) or fall into a Fermentation ( which I have reaton 
to conjeQture it always doth in Fevers, and mo 
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nently in the Swell Pox, the matter of which ſeems 
to be, not the bloud, but the Srccus nutritivs in a pe- 
culiar manner corrupted, and critically tranſmitted 
from the Brain through the Nerves into the habit of 


the body ) or-be agitated by any ſwift motion (as in 


the more violent paſſions of the mind, and chiefly in 
anger, it is) 1nall thele caſes the motion and diſtil- 


_/| Ting of it 1nto.the Fibres of the heart muſt be accele- 


rated proportionately, and conſequently the Soles 
of the heart will be more frequently repeted, and the 
pauſes intercedent betwixt them will be, as thole in- 
- rervenient betwixt the 'drops, ſhorter. And here a 
fair occaſion offers it{elf to me of expatiating into the 
various and numerole differences of Pulſes of the heart, 
and endeavouring to ſolve them rationally by this 
Hypotheſis, which alone is capable to do 1t : but the 
{ſhortneſs of the time. appointed for my ſitting in this 
place, forbids me to make uſe of the occaſion. 

Of this Sril/icidium or guttulation of the Succus 
Nerwvoſus out of the ends of the Cardiac nerves, we 
have various familiar examples. We lee, that Spon- 


ges, Filtres, and even Glaſs tubes of very {mall bores, © 


though they be continually replete with water or any 
other liquor ; yet the liquor doth not flow out of their 


lower ends or orifices, 1n a continued courſe, as water 


guſhes out ofa fountain, or out of the. cock of a Ci- 
itern; but by drops, with zquitemporaneous ſtops 
or pauſes betwixt the drops. The true cauſe of which 
effect ſeems to be this ; the great narrowneſs of the 
Canales, which impedes the free permeation of the 
liquor, the little parficles, or »wo/ecule of the liquor 


being not exaCttly imooth, but villoſe and viſcoſe : and 
therefore they are forced to creep along with a ſlow 


pace through-the cavities of the tubes, whoſe ſuperfi- 


ces within are equally full of little aſperities too ; ſo- 
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that they mult, as they paſs along, be put intoa ver- 
tiginoſe motion, and interrupt their courſe, and con- 
ſequently fall out of the lower end of the Sponge, 
Filtre, or Tube guttarim. Now ſince the Nerves are, 
like 14/4» Canes, compoſed of Filaments running 
their whole length 1n direCt lines, a medullary and 
{ſpongy ſubſtance, and many little interſtices interja- 
cent betwixt the Filaments, with a thin coat inveſt- 
ing them ; and ſince the ſuperfices of their little Ca- 
nales within, muſt therefore be full of ſmall aſperities : 
itisneceſſary, that the Succys Nervoſus, whoſe con- 
ſiltence is not much thinner than the white of an _ 
well beaten, ſhould paſs through them with a ſlow an 
interrupted courſe, and at length fall out of their 
lowerends in drops, with equal pauſes between the 
drops. Where we find a parility of Cauſes, we may right- 
ly expett a ſimilitude of effetts. * 


Here I ſee two formidable Difficulties tanding, like 
Romantick Giants, in my way, to deterr me from 
proceeding : and I cannot, without ſhame and infa- 
my, decline to encounter them. 


One is, That after the Cardiac Nerves are cut off, aj4 
the heart itſelf taken ont of the body, the Pulſation of it 
continues for ſome time, To remove this therefore, 1 
| ſay, that the cavities of the Nerves annext to the 
heart may remain ſtill full of, and turgid with the 
roſcid Sruccrs Nervoſus, which being hindred from 
regreſs by their pour contraCtion toward the 
heart, and kept in a ſtate of fluxility by the yet laſt- 
ing warmth of the heart, may for ſome time be 1n- 
 ſtiſled into the Fibres of it, and by ſwelling of them 
cauſe them to conftringe the Ventricles, as before. 
Then the heart being irritated by the prick of needle, 

| | \y | | - d; 
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_ or ſome ſharp and pungent liquor, may be able, by 
its periſtaltic conſtriction to ſqueez out the few re- 
maining drops of the roſcid liquor. Which being 
done, the Pulſation ceafeth for ever. To the &/orud, 
this effe& ought not to be aſcribed ; for after all re- 
liquesof it have been, with warm water and a Sy- 
ringe, waſhed out of the Ventricies, and ſqueez'd 
out of the Veſſels; the Pullation notwithltanding 
will continue for ſometime : Nor can it be with more 
reaſon alcribed to Corvulſiors .of the heart ; becaule 
all convulſions are diſorderly, and unequal both in 
che times of their girds, and in thole of their inter- 
miſſions: whereas 1n this caſe the Pulſations are re- 
gular, and ifochronical, with equal pauſes. Nor to 
the Heat communicated by the bloud to the heart 
before it was exſected, and not yet quite extinct ; be- 
cauſe that borrowed heat ſoon vaniſhes, and no ex- 
| ternal heat will revive the languiſhing Pulſation, 
after all the roſcid juice hath been expreſt out of the 
ends of the Nerves left 1a the heart. Nothing then re- 
mains to ſolve this Phenomenon, but the inſtillation 
of a few drops of our roſcid liquor into the Fibres of 
the heart, to {well them,. and ſo urge them to con- 
ſtriction of the Ventricles. _ 


The other Difficu/ty is this. Mhy is there not a Pul. 
ſation after the ſame manner alſo in all the Muſcles of the 
Limbs; ſince their Fibres are of the ſame mature in all 
things, their diſpoſition and direction only excepted ; ſince 
the Orifices of the Nerves perteining to them, are in the 
Brain as open to admit and imbibe the Succus Nervoſus 
there elaborate and provided for them.; and ſence the [ame 
Nerves are equally ſpongy and permeable in their conft i- 
tution, andſo apt to trausfer that liquor, as the Orifices 
of the Cardiac Nerves are to recerve, or their Canales tg 
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transfer it ? If the whole apparatus be the [ame on both 
parts, whence comes it, that- the ſame effeCt i not pro- 
duced inboth? 


At this Go/;24 T have in my Scrip three Pebbles to 
throw ; ana though my arm be weak, I will not de- 
ipair of hitting him in the forehead: Fir/t therefore 
I lay, that 1t 1s not yet certainly known to any mor- 
tal man, by what mediate cauſe the Mulcles of the: 
Limbs are moved at the command of the Will ; whe- 
ther by ſimple contraction of the Originals of the 
Nerves inſerted into them, or by the immilſſion of the 
Succrs Nervoſms more copiolely and {wittly at the time 
of their being put into ation: though the Mecha- 
niln1 of their Fibres -make it more probahkle, that 
they are moved by immiſſion of ſome liquor trom the 
Brain, by which the rhomboid meſhes or pores of 
their Fibres being all at the ſame time {well'd and' di- | 
lated, a cdntraction of the whole Muſcle mult in the 
{ame moment be effeted; and therefore I preter this. 
opinion to the former, and have followed it in many 
| places of this rude Diſcourſe. But yet this opinion 
bath not led me to a diſcovery of the Caule of the 
. difference, this preſent difficulty compells me to hunt. 
after. Should Inmagine Valves affixt by Nature to the: 
= Orifices of the Nerves of the Muſcles, as Moy. Des 
Cartes did in the bodies of them ; though ſuch an arti- 
fice be not impollible, yet, beſivechat no ſuch Valves 
have hitherto been found in the Brain, Tſhould fiill: 
be to ſeck for a Cauſe to open and ſhut them ad arb+- 
frinm voluntatis, and ſo ſhould be put toa ſtand 1n my 
diſquiſition. Which to-avoid, ſome other Organical | 
contrivement, ſuch as may be not only poſſible, but 7, | 
probable alſo, and facile, and fit to untie this Gorazar _ 
knot, muſt.be excogitated. Letit then be fuppoled, \ 
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that in the Brain the Orifices of the Nerves thence 
elonged to the Muſcles of the Limbs, and their Ca- 
nalesarein ſuch a peculiar manner formed, as at no 
time to take in and convey into the Muſcles, more of 
the roſcid liquor than what is ſufficient to nouriſh 
them, and recruit their vigor ; unleſs when, at the 
command of the Will, under whoſe jurisdiction they 
properly are, the Nerves being twitched up or con- - 
velled at their Originals, both their Oriftices are di- 
lated to receive, and their Canales rendred more per- 
vious to tran{mit, in a moment, into the Fibres of 


the Muſcles to be uſed, a greater portion of the ſame 


invigorating liquor, viz. ſo much as 15s requilite to 
{well them up, by repleniſhing their pores, and force . 
them to gontraction, which is the common aCtion of 
all Muſcles. On the other part, let it be ſuppoſed, that 
in the Brain Nature hath framed the Originals of the 
Cardiac Nerves by a difterent Artifice, namely ſuch, 
as that not only their Orifices may always be open to 
imbibe, but allo their Canales fo eaſily pervious to 
tran{mit the roſcid liquor, as that without any Velli- 
cation, without any Convullive motion, the ſame li- 
quor may, merely by the plenitude of the Canales 
themlelves, be ettuſed guttulatim into the Fibres of 
the heart, tocauſe the alternate conſtriction or Pulſa- 
tion of it; Anditis the more lawful for me to ſup- 
poſe this difference of ſtructure in Nerves ordained 
tor different uſes ; becaule it is above all doubt, that 
the Optzick Nerves have a peculiar fabric and con- 
texture, wherein they differ from thei A#dir6ry, and 
all other Nerves inſervient to the reſt of the external 
lenles ; and that the Organ of every ſenſe hath its 
nerve of a peculiar conſtitution, accommodate to the 
nature ot its proper object : though thoſe differences 
conkilt in ſuch minute and ſubtle artifices, as have. 


of the Pulfation' of 1Be Heart. 
hitherto eluded our molt curiofe reſearches, though 
aſſiſted by the belt fort of Microſcopes. Why then 
may it not be thought, that Nature hath given to the 
Caraiac Nerves allo a conſtitution divers from that of 
allother nerves : eſpecially when'their Fun&tion and 
office 15 different from that of all other nerves, and no 
Teſs than the Pullation of the heart, z.e. the conſer- 
vation of life itſelf depends upon that difference? I 
am not, I confels, ſo happy, as certainly to know in 
what ſingular Artifice the difference doth conſiſt : bur 
am notwithſtanding fully convinced, there: is ſome 
dittcrence. And it {o, why may not the difference 
conliſt in ſuch an Artifice, as that which I have here 
{uppoſed and deſcribed ; ſince the ſame is not only 
poſſible, but facile alſo, and ſufhcient to produce the 
ctiect required, v:z. the perpetual inſtillation of the 
roſcid liquor drop after drop into the Fibres of the 
heart? If this be granted, the mighty Difficulty 18. 
folved. If not, I ſay 


Secondly, That the multitude of Nerves elonged 
from the Brain to the Heart ought tobe conſidered. 
What reaſon/can we imagine Nature to have had, 
when ſhe furniſhed the Heart with ſo many nerves 
more thanare inſerted into any two,nay three Muſcles: 
even of the firſt rate? Certainly ſhe did it, either 
for the more exquiſite Sex/c, or for the more copious. 
nouriſhment, or for the ſtronger motion of the heart ; 
for no fourth cauſe can be found. The fir/? is impro- 
bable ; becauſe it doth not appear, that the Heart 
excells any other Muſcle in the ſenſe of rouching or 
fer.ling : and becauſe there ſeems to be no neceſſity. of 
its being endowed with much of ſenſe, whether we 
reſpe&t the a&ion of it, which is not perception, but 
Pulſation, and that too with incredible.violence, ſuch 
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as is incofiitent with delicate and exquiſite ſenſe 
or whether we reflet upon the ſecure Sizuation of it, 
which is inthe Centre of the cavity of the Thorax, 
harm and-offtence, either from within, or from with- 
out. The Secozd alſo 1s improbable ; becauſe the 
bulk of the heart holds no juſt proportion to the mul- 
titude of nerves inſerted intoit; and there are many 
Muſcles of far greater magnitude, which yet are 
plentifully ſupplied with nouriſhment by much fewer 
nerves. The 7hird therefore 1s true : and by conſe- 
quence ſerves to dilintangle our Hypotheſis from the 
chords of the Di#fficulty propoſed, For, ſo great a 
number of nerves importing 41nto the Heart much 
more of the nutritive l1quor, than can be thought ne- 
cellary for its,nouriſhment ;- of what ule can the over- 
plus be, .unlefs to maintain the perperual motion of 
it? And in\this alſo there is a manifeſt difference 


- betwixt the Heart and all other Muſcles ; and {ſuch 


a difference, as may be brought for one reaſon, why 
no other Muſcle but the Heart hath a Pulſation. 


Thirdly, T ſay, that the aptitude of the Heart to 
Palſation doth conſiſt in its proper Fabric and confor- 
mation, inits Conical Figure, 1n its cavities within, 
in the diſpoſition and configuration of its Fibres, ina 
word, in its whole Mechaniim, which T have for- 
merly deſcribed, and which is far different from the 
Viechan:im of any other Muſcle whatſoever. So that 


't there were no ſingular Artifice or knack in the 


itructure of the Cardiac Nerves, or if theſe nerves 
were fewer 1n number: yet might the heart be apt 
tor Pulſation, of which all other muſcles are incapa- 
ble, as wanting the like Mechanic conformation. No 
wonder then, 1f Pullation be proper to the heart only, 


of the Pulſation of the Heart. 
though the Fibres of all other Muſcles be of the ſame 


nature with the Fibres of the Heart; though the Ef- 
ficient Cauſes of the Motion of all other Muſcles be 


the ſame with thoſe of the Motion of the Heart; 


and though tney, as well as the heart, a& by the 
contraction of their Fibres. Now: if no one of the 
three Reaſons here by me alledged, why the motion 


of Pulſation is not common to all the reſt of the 


Muſcles taken ſingle, be thought ſufhcient : yer if 
ye pleaſe to conjoyn and twilt them all together into 
a triple chord, ye may then —— find them 


{irong enough to pluck up the propoſed Difficulty - 


by the roots. 3 
But hold, a minute or two.. Have I not, through 
hait, or want of due circumſpeCtion, run my felt 
into the Bryers of a contradiction ? DidI not, inmy 
laſt Propotition, affirm, that. the Mediate Cauſe of 
the natural Motion cf the Heart difters, in-ſome re- 
ſpect, from that by which all the reſt of the Muſcles 
are incited-and invigorated- to voluntary motion ? 
and have I not, in the Paragraph immediately pre- 
ceding -this, ſaid, that the Mediate cauſe both of 
the Motion of the Heart, and of the Motion of all 
other Muſcles, 1s one and the fame, viz. the Sree 
Nervoſus derived from the Brain ? Where then 1s the 
difference preſumed ? I anſwer therefore; that the 
difterence lies not in any change or alteration of the 
nature and qualities of the Srccrws Nervoſns itſelf, 
which Igrant to be the ſame ntrobique, on both parts : 
but only in the divers Modes of its effuſion from the 
Brain. Into the heart, I ſuppoſe it to deſcend 
through the Cardiac nerves, gently, ſlowly, and by 
N way 
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way of inſtillation, drop after drop: but 1nto the 


reſt of the Muſcles, I ſuppole the fame to be immit- 


ted with great force and velocity, {witt as Lightning, 
at the command of th: Will. And this ſcems to be- 


 {ifficient, to cont:itute a difterence, where rhe ſame 


cauſe, uſed by Nature 4 -//mode, and in Organs of 
different conformation, produceth ſo difierent effects : 
and conſequently to extricate me from the Bryers. & .*, 


From which 'as well as from the former impedi- 
ments, being now at length free; I come in the next 
place, to eſtabliſh the grand Pillar, upon which the 
whole weight of this my rude itructure relies {© that is, 
to make it appear to be not -only pyY/2/e, but alſo: 

robable, that a tew little drops of !11quor 1n(tilled into 
che Fibres of the heart, {hould viy by cauſing them 
to {well, or by dilati-g the:: Pores, abbrevate 
them with a force great enough to make a conſtriction 
of the heart. | This if T ſhall be able to do, I ſhall not 
deſpair of finiſhing my Building as I at firſt defign- 
ed: for the remaining part of my work willbelittle 


and calle. 


As for the Pofibility of ſo great an effe& from 2 
cauſe that ſeems to be ſo weak and inconfiderable ; 
that may be without much difficulty proved from the 
juit Azalogy or {imilitude of this effeCt to many 
other as great, if not greater effects commonly ob- 
ſerved toariſe from the like Cauſes : For, Mechanic 
Examples of this kind are every where ſo obvious to 
ſenſe, and ſo numeroſe, that only to enumerate them 
would be a task hard and tedieſe. Out of fo vaſt a 
multitude therefore, I will, for brevitie's ſake, ſe- 


lect. 


of the Pulſation of the Heart. 
le& only two, ſuch as are not only pertinent and ad- 


' xquate to my ſubject, but alſo in themſelves eminent- 
ly remarkable. | 


The Firſt is of a new Cable, which upon wet- 
ting will very much {well or become thicker, ſhrink, 
and ſhorten itſelf, beyond the belief of any but a 


Mariner. And Gal/lexs hath well obſerved this ſwel- 


ling, and the conſequent abbreviation of a Cable, to 
be of fo great ethcacy, that the violence ofa Tempeſt, 
the weight and jerks of a loaden ſhip of 1000 Tuns 
burden, and the current of the Sea, cannot by their 
united forces extend the Cable toits former length. 
This ye will confeſs to be admirable, that a little 
water in{inuating itſelf into the Ports of the threds, of 
which the Cable is compoſed, ſhould dilate thoſe little 
and indiſcernible Pores with ſuch. prodigious force, 
as not only: to ſwell the cloſe and hard twiſted Cable, 


but to countervail, nay exceed the aggregate of - 


the forces of a furious wind, a ſtrong current of 
the Sea, and the weight of ſo great a Ship with its 
whole Fraight. Yet common experience teſtifies 


this to be true. 


The Second Example will perhaps 1 raiſe your ad- 
miration to a higher degree, being of all of this 
kind that hitherto IT have ever read or heard of, the 
molt memorable. It is this: In Rom there ſtands at 
this day an Obelisk of one ſolid ſtone, a kind of Ophire 


or ſpotted Marble, anciently conſecrated to the ho- 
nour of the great Julius Ceſar, and eretted in the. 


Cirque of Nero: but in the Year of Our Lord 1 586. 
removed into a more eminent place, at the vaſt 
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charge of Pope Sixtus Quintus, and by the admirable: 


Skill of Dominicus Fontanus, an excellent Archite& 
2nd Engineer. This ſtone is 1n height 170 feer, 
above the baſe ; in breadth, at the bottom, 12 feet, 
and at the top 8, in weight 9586148 . pounds : 
and the weight of the Cables, Chords, Pullies, and 
orner moveable inſtruments uſed in railing it, amount- 
ed to 1042824 pounds, according to the computa- 


Hinnarion. a4.tion of Georzzns Dranains, The removing and ereCQi- 


Solint memorA4- 
bilta, part, 1. 
fol. 11. 


Comment. 1 
Ariſtot. 7-7e- 
chanic.cap. 19. 


on of this Obelisk was thought to be ſo rare a 
work of Art, that the Engineer, beſide the great 
mals of treaſure he received for a reward from his 
Holineſs, thercby acquired to himſelf immortal re- 
nown ; no leſs than 56 Learned men having ſince 
profeſtly written, to delcribe his. Machines then 
uled, and to celebrate his praiſes; as Monantholins 
relates. But all their praiſes notwithſtanding, he 
owed no {mall part of his honour to Fortune, or 


rather to a Carter, that ſtood by, an idle Spectator. 


For the Engineer, a little miſtaken in lis forecalt of 
the ſtretching of the Cables and Ropes, found; 
when he came to ſet the erected Obelisk upon the 
Pedeſtal, that he had not raiſed it high enough by 
2 or } inches, and to raiſe 'it higher with thoſe Ma- 


\ chines fo {tretcht, was. impoſſible. Confounded 


'% 


with ſhame and deſpair by this unforeſeen faileur, 
he begun to meditate flight, to ſave his life,, which 
he had pawn'd to the Pope to be forfeited, if he did 
not accompliſh. the difficult work he had undertaken : 
when, as good luck would have it, out of the croud 
of vulgar gazers comes a Carter, and adviſes him to 
caule all his Cables and Ropes to be wet with water. 
Which done, the Ropes quickly {welPd and ſhortned 


them- 
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themſelves ſo, that they lifted up the Column b a 
due height : and then the overjoy'd Fontanus with 
eaſe placed 1t upon the Pedeſtal. Now if ye ſhall 
be pleaſed to reflect upon this Examyole, and to con- 
ſider, that a little water, only by dilating the Pores 
of the threds of the Cables and Ropes, 1welld and 
ſhortned them with force great enough to over- 
come the 1nmenſe gravity both of the Obelisk, and 
of themſelves, with the reit of the Mechanic appa- 
rats then uſed ; which gravity hath been computed 
to your hands: I am confident, you will no longer 
think 1t 1mpoſhble tor a few little drops of liquor 
diffuſed through the Fibres of the Heart, and like 
wedges dilating their little Meſhes or Pores, ſo-to 
{well and abbreviats rhem, 3s to cauſe a conltriftion 
of the Ventricles, and thar too witha force (1f Bo- 
rells I1s eſtimate Be right) exceeding the force of 
3000 pounds weight. | 


And as for the Probability of this propoſition ; 
that cannot be obſcure to any man of common 
ſenſe, who ſhall conſider, firft, the near f1militude 
that is between the threas of a chord, and the Fibres: * 
of the heart, in Figure, in tenacity and [{trength, in 
aptneſs to ſwell, and conſequently to ſhorten them- 
{elves upon humeCation, and in the faculty of re- 
ſtoring themſelves to their. natural tone aiter exten- 
ſion : and ther the little or- no difterence betwixt wa- 
ter and the Suceus Nervoſus, as to the power of 1n- 
finuating into, and dilating the Pores of bodies na- 
turally apt to ſwell and ſhrink. For, ſince the two- 
Agents, viz. water and the Smuccrs Nervoſns, are 6 


C ' 


lo alike 1n their efficacy,. as to the dilatation yr the k 
| Ores : 
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Pores of Tenſile bodies; and ſince the two Pars- 
ents allo, viz. the threds of a chord, and the Fibres 
of the heart, have ſo full a reſemblance 1n their 
nature: it is highly probable, 1t not neceſſary, that 


like effets ſhould be produced by them. And this 
probability is the greater, becauſe of all other Eti- 


cient Cauſes hitherto excogitated by Learned 


men, to ſolve the grand Phzxnomenon of the Pulfa- 


_ tion of the Heart, none can be given, which is either 
| {o intelligible, or ſo congruous to the whole Mecha- 
niſm of the Heart, as this which I have 1n this LeQture 


endeavour'd to aſlert, 


Cardiac Nerves; which being inſiilled into, and 


But this Chair doth not make me a Judge. To 
hear and determine, Moſt Excellent Preſidext, and 
my moſt Learned Collegwes, is your right ; which 1 


ought not to uſurp. I will therefore firſt ( to caſe 


your memory ) reduce into few words the heads of 
what I have deliver'd, concerning the Efficient 
Cauſes of the Motion of the Heart ; and then hum- 
bly, and without\, reſerve, ſubmit all parts of my 
Diſquiſirion ( for I pretend not to know, but only 
to inquire truth) to your examen and judgment. 


The ſumm of the Precedent Hypotheſis is this. 
I ſuppoſe ( Firff) That the immediate Efficient of 
the Pulſation or Conſtriction of the Heart, is the 
abbreviation of the Fibres of it, ariſing from the di- 
latation or expanſion of their Pores or little meſhes. 
( Secondly,) That the Mediate Efficient, is the Suc- 
cus Nervoſus, derived from the Brain, through the 


diffuſed 
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diftifed through the Fibres of the heart, fills and 
dilates their Pores, and by neceſſary conſequence 
abbreviates them, with force ſufficient to make 
the Syſole or conſtriction of the Ventricles, and to 
 expieſs the bloud contein'd in them. ( Thirdly, ) 


Thar the ſhort quiets or paules interceding betwixt 
the Sy/toles of the heart, ariſe from equal pauſes 


or lite; initons betwixt the drops of the Syccus VNervo- 
ſas 1nitillzd into, and ſwelling the Fibres of the Heart : 


and that as the tunes of the droppingsare equalamong. 


themſelves, ſo arealſo the Sy/foles of the Heart ifo- 


chronic or xquitemporaneous. ( Fourthiy,) That the: 
motion and guttulation of the Succus Nerwoſus into - 


the Fibres of the Heart, being. accelerated or re- 
tarded, by whatſoever cauſes; the Sy/oles of the 
Heart mw.ult be more. or leſs frequent proportionate- 
ly thereto. —* 


Which things, if ye now at length {hall judge to 
be conſentancous- to right reaſon, agreeable to the 
Animal Occonomy, congruous to the Organical 


ſtructure of the Heart (toall which I have been 
careful to adjuſt them ) and in fine conliitent among 


themſelves: then I ſhall with aſſurance conclude, 
that the Heart is, as all Automata are, moved by Me- 
chanic neceſſity. Which is, what I propoſed to 


demonſtrate, even without that incredible 4iÞþ/o- 


fron of Saline and Acid ſpirits in the Heart, firſt ima- 


gined by Doftor Wills, and (ince aflerted by a- 
man of much greater Erudition, and more ſolid 
judgment, namely Alphonſus Borellus ; as neceſſary. - 
| to be ſuppoſed, in order to the Solution of this. 


=reat Probleme of the. Puliation of the. Heart, [_ 
| | that - 


- 
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that of the motion of the reſt of the Muſcles. Which 
pretty conceit, I will firſt revive in your memory, 
by reciting a few of Borelluss own words faithful- 
l;; and then offer to your conſideration the rea- 
{ons that have induced me to rejeQ it. Reftat zoitur, 
faith he, qurd ſicut omnes muſcult contrahuntur, inſla- 
tis veſiculis eorum pororums ſic quoque immediata cauſa 
rexſionis Corais, erit inflatio veſicularum pororum ejus, 
fact a a fermentativa ebullitione tartarearum partinns 
| ſanguinis 4 ſucco [pirituoſo ex Orificiis mervorum in- 


{tillato, &C. 


The Reaſoxs that diſſwade me from aſſenting to 
ſo great a man, un this matter, are theſe : 


Firſt, We have the teſtimony even of our ſight 
( the molt certain of all our ſenſes) that in an Egg, 
after a day or two's incubation'of the Hei, the 
Pmnctum ſaliens firft, and then the {1-4/2 pulſans 
are agitated by a manite(t Pulſation, 11 the Centre 
of the Colliquamentum or genital humour, which is 
a pure and homogeneous liquor ; even before -any 
the leaſt ſign of bloud can be diſcerned. Here there- 


tore the juppoled immediate cauſe of the Hearts / 


motion, 2/2. an inflation from a Fermentative ebul- 
lition of the Tartarous parts of the Hhloud, meeting 
and conflicting with the ſpirituole juice inſtilled out 
of the Nerves into the Heart, certainly can have no 
place. For at that time, in the Egg, ncither Hearr, 
nor Brain, nor Nerves are yet tormed, nor is any 
part of the Coll:qguamentum converted into bloud : & 
carſarum in rerum natiurs nondum exiſtentium, 1ulli 


daatur effeftus. Beſide, the ſame / eſicula pulſans is 
from 
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from the beginning of the change of the genital li- 
quor into bloud, not only the Conceptacle of it, 
but alſo the Ezg:ize that gives it motion ; and there- 
fore the new made bloud can contribute nothing to- 


_ ward the Pulfation thereof. 


b 


Secondly,” If not only the natural motion of the 
Heart, but allo the Voluntary motion of the relt of 


the Mulcles, procede from an exploſion of mutu- 


ally hoſtile ſpirits concurring and combating in them, 
as Berelles athrms : why have not all other Muſcles, 
as well as the heart, a perpetual Pulſation in them; 
when the ſame bloud, and the ſame Succrs Spiritusſms 


perpetually concur in them, no leſs than in the heart ? 


d what dominion could the Soul. have over the 
Muſcles of the Limbs, to exerciſe which of them 
ſhe pleaſes, and as long as ſhe pleaſes, and give 
them reſt when ſhe pleaſes; if they were agitated 


_ every moment by Squibbs or Crackers breaking 


within them.? certainly ſhe could never moderate 
ſuch violent and tumultuoſe exploſions. Beſides, it 
is wonderful {trange, if thoſe exploſions be made in a 
Muſcle, when it as, that we ſhould never perceive 
it to be diſtended or heaved up outwardly ; but that 


on the com— ſhould plainly perceive, the 


Muſcles, in all voluntary motion, to be ſ{trongly con- 


ſtringed inwardly, to be minorated, and become, 


harder ; which 1s a certain #zdicium, that they are 
moved ina manner quite contrary to inflation. 


Thirdly, Such an exploſion made in the heart, 


might indeed cauſe the Diaſtole of it, by inflating 
_ diſtending the Veatricles: but would Per 
O the 
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Of the Efficierit Cauſes. 
the Sy/ſole or conſtriftion of. them inwardly, which 
is requiſite to the expreſſion of the bloud. For, the 
ſuppoſed exploſion conſiſting, like that of anrum ful. 
minans, or Gun-powder, .in a motion expanſive ; 
would of neceſſity dilate the cavities of the hearr. 


Forrthly, If an exploſion of Acid and Saline li- 
quors meeting, commixt,. and warring in the heart, 
be the immediate efficient of 1ts motion ; 1t 1s con- 

' ſentancous to infer, that where the ingredients of 
this exploſive mixture are more copioſe, there the 
exploſions ought to be more frequent; & * contra. 
But in ſucking infants, who being nouriſhed: only 
with milk, cannot reaſonably be thought to have 
much, if any thing of Acidity in the nutritive juice, 
or of faltneſs in their bloud, the Pulſe of the heart 
is notwithſtanding, even 1n the ſtate of: health, at 
leaſt doubly quicker or more frequent, than -in- full 
grown men,. nay. ſuch who delight to feed on falt 
meats, and drink plentifully French: and other ſub-' 
acid Wines. Ergo, 'tis highly improbable, that 
the Pulſe of the heart ſhould be the effe&t of ſuch 
exploſion. 


"Theſe are the. reaſons that- moved me, - when T 
came to this inſtable bogg, to withdraw my judg- 
ment from the conduct of Bore//zs, whom before I 
had ſo cloſely followed; and to divert into a pri- - 
vate way, which ſeem'd to promiſe me ſmoother 


and firmer footing ; and which notwithſtanding TI - 


will not commend to others, unleſs your approba- 
tion ſhall encourage me to pave it. Meanwhile, 
the hour-glaſs admoniſhing me to reſerve, till I meet - 
| with 4 
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of the Pulfation of the Heart. 
with ſome other opportunity, what may be farther 
alledged to confirm the ,pregedent explication of 
the Efficient Cauſes of the Syfole of the Heart ; I 
will now add no more than three ſhort Advertiſe- 
ments, and "_> you up to the more profitable, 
and more pleaſant entertainment of your own better 
thoughts. | 


_ The Firft is, that is probable, thatin every Dia- 
/tole of the heart, the few and little drops of the 
Succus Nervoſus, which by wedging themſelves into 
the ſmall Rhomboid Pores or meſfltes of the Fibres 
of the Heart, and ſo dilating them, cauſed the im- 
mediately precedent Syfole; are by the reſtitutive 


motion of the ſame Fibres, ſqueez'd out of thoſe Pores- 


intothe Parezchyma of the Heart, whence they are 
abſorbed and: carried off with the bloud by the Veins ; 


and ſo make rooni for the next ſucceeding drops, to _ 


cauſe the next Sy/tole, and ſo the y_— and Dia- 
ſoles of the heart come to be alternately repeted, and 
the Circulation of the bloud to be perpetuated. This, 
I ſay, is probable; becauſe Nature hath inſtituted 
the like abſorption of the redundant Syccus Nervoſms 
by Veins in many other parts of the body ; moreemi- 
nently ia the upper part of the neck, where the Ju- 
gular Veins imbibe whatever humour diſtills from 


the bottom of the Brain, as Door Lower expreſSly 7jz. de Corde 


affirms, and with good reaſon ; in.theſe words, Hy- c4p.6. nbi de 
| | | Catarrhbis agit. 


ry amnis & cerebro provenieus i# venus jugulares 
reſorbetur. I had heretofore, I confeſs, a thoughe, 
that the humour contejn'd in the ' Per/cardium might 
have no other fountain but the reliques of the Succrs 
Nervoſus expreliigd _ of the -— of the Heart 
| 2 the 
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Of the Efficient Cauſes | 


the Diaftoles, when after violent Tenſion they exer- 


ciſe their natural faculty of reſtitution : But when T 


had ſeen, that the liquor found in the Pericardium is 
ealily capable of coagulation either by heat or cold, 
fo as to become like gelly of harts-horn, or the white 
of an. Egg hardned by boyling, as the Serum of the 


-bloud will do ; and obſerved the vario.s little Glaxds 


{cated about the Balis of the Heart, for which 1 
could find no other equally probable uſe, as to inſtil 
the Serum into the Pericardinm, to facilitate the mo- 
tion of the heart, which moſt certainly that liquor 
doth ; as the humor inſtilled out of the glandule la: 
crymales upon the outlides of .the eyes, ſerves to 
moiſten and make them more ealily moveable every 
way : when I had, I fay, obſerved and conſidered 
theſe things, I rejected that thought, and embraced 
this, of the abſorption of the reliques of the Succrs 
Nervoſus by the Veins of the hearr. 


The Second is, that the Diaſfole of the Heart, is 
cauſed partly by the Re/axation of the Fibres of it 
{pontaneoully reſtoring themſelves to their natural 
poſture and length, as all other Texſile bodies are 
wont to do, afrer they have been diſtended : partly 


| by the force of the bloud _— out of the Ears into 


the Ventricles of:the Heart, and repleniſhing them. 
Wherefore the Wiſdom of Nature 1s admirable alſo 
in this, that ſhe ordained: theſe Two Cauſes of the 
diaſtole, viz. the relaxation of the Fibres, and the in- 


Aux of the bloud into the Ventricles, to be exaQtly- 


coincident, that with united forces they might co- 
operate more efficacioufly, W hence it appears, that 
in the diaſtole, the Heart is not wholly Paſſive, as 


all- 
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of rhe Pulſation of the Heart. 103 
all Anatomiſts hitherto have believed it to be. For, 
unleſs the Fibres did reſtore themſelves to their for- * 
mer longitude, which is a matural ation, at the 
lame time the influx of the bloud happens ; certainly 
there could be no room to receive the bloud, becauls 


the inſides of the Ventricles would continue to touch 
each the other, and ſo there could be no 4zafole. 


The Thirdand laſt is,that it appears from the whole 
Series of this diſcourſe, that the Pullation or -Con- 
{triction of the Heart hath its force from that Me- 
chanic power, which is called the Wedge: and that the 
bloud 1s expretſed out of the Heart by virtue of ano- 
ther Mechanic power, which 1s named the Pre/um 
or Preſf:. and conſequently that the Heart itſelf is, 
as all Automata are, moved, not by Spirits, nor 
by a Pullifick faculty, nor by rarefattion of the bloud, 
nor Ebullition or Fermentation of the bloud, nor by 
explolion of Saline and Acid ſpirituoſe liquors, but by 
Mechanick nectffity, Which from the beginning I: 
hoped I ſhould be able fairly to prove. 


-4 


If the ſuc: {3 of my endeavours hath not been an- 
{werable tothat hope : I wi'l not go about to exte- 
nuate the blame of my 1iai!eur, by citing examples 
of much greater Wits, which have before me in-vain 
attempted to reveal the ſame ſecret of Nature: but 
conſolate my ielf with this, that my Jrages are 
men no leſs beloved for their exemplary candor and 
humanity, than honoured for their excellency in all 
kind of Learning ; and who need not be put in mind, 
That Truth is a tree, whoſe root is in Heaven, and 


of-which even the wiſeſt of us dim-lighted Mortalshere 
u2cni 
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upon carth ſee nothing but the ſhadow of it5 branches. 
I] will therefore conclude this inelaborate Diſquiſi- 
tion with that memorable ſaying of the Prince of - 
Roman Orators ; De hes ſtatuat unuſquiſque ut libes. 


Quid autem verius ſit, Dems ipſe viderit : hominens qui- 
dem ſcire arbitror neminem. T.*. 


Y Lectures, ſuch as they are, much Honour'd 

Auditors, Ye have with obliging patience 
heard. Be pleag'd, I beſeech ye, to hear alſo} before 
ye riſe, a word which I have to ſpeak in my own 
defence, Were it not indecent to compare {mall 
things with great, I ſhould venture perhaps to ad- 
vertiſe you, that the reaſons which induced me to 
attempt a reformarion of the Bore/liaz Hypotheſis of 
the Motion of the Heart, which DoGtor Harvey him- 
ſelt calld the Swz of the Microcoſm ; ſeem to have 


ſome kind of Analogy to thoſe, which moved the 


Prince of Aſtronomers, Tycho Brahe, to diſlike the 
Ptolemaic Syſtem of the Macrocoſm or greater World, 
and 1 17 0 a new one of more probability 
and neatneſs. For, as Tycho animadverting, that 
the Celeſtial Orbs had been by Prolemy: diſtributed 
unhanſoraly ; that ſo many, and ſo great Epicycles 


were in vain imagined,- to explicate the retrograda-: 


tions of the Planets, and their various reſpects to 
the Sun ; and that the equality of the Circular moti- 
on was meaſured, not from the Centre of its proper 
Circle (as 1t ought) but from the Centre of ano- 


ther Eccentric Circle, againſt the firſt principles of 


Nature and Art: invented a new Syltem exempt 
trom all theſe incommodities, which 1s in truth the 
| Coper- 
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of the Pulſation of the Heart. ro5- "I 
Copernican 1nvertet. So I conceiving, that inthe — _ 
Boreliian Hypothe''s, and I xploſion of I know not 
what Saline and Acid materials in the Heart, was 
not only in itſelf extremely improbable, and incon- 
gruous to the Wiſdom of Nature ( which always 
con{titutes certain and regular Cauſes to produce 
certain and regular Effects) but alſo unneceſſarily 
ſuppoſed to folve the Phzxnomenon of the Hearts 
Pulſation : ſet my dull Brain on work to reform it, 
and ſoon invented another, that ſeems both free from 
thoſe inconveniences, and more agreeable to the Or- 
ganical Structure of the Heart, to which above all 
things it was requilite I ſhould endeavour to adjuſt 
- it, This 1 thought my ſelf obliged to ſignihie, leſt: 4 
any here ſhould believe, either that I have uſurped [2 
to my ſelf this whole Syſtem of the Motion of the [4 
Heart, from that moſt excellent Mathematician A{-- » ; 
phonſus Borellus, whoſe Memory I highly honour ; : 
or that I lay claim to more than a Candid attempt [Þ 
to reform it. © .*, | / | 
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EPILOGUS 


P RALECTIONUM quidem wel jam tandem 


contraxi ; nondum- tamen diſſolutam video conci- 


onem. Reſiſt amus igitur hic parumper, Auditores 
Ornatifſimi, \ſ# vobrs ita wvideatur; & ad ſtupendam 
illam, cujus rationem Mechanicam hattenus tam anxit 
inquiſivimus, Cordis fabricam ſerid reſpiciamus. Inde 
enim, etiamfi alia omnia in antverſitate rerum deeſſent 
Divinz Archite&turz documenta, curvis hominum pro- 
num eſt tyferre, & Guan fit immens4 illjus, CAHIEYOYUMGUE 
ommniium in hoc Mundo adſpetabiliim C ON DIT O- 
RIS /olertia; quamque parum ab immedicabili cum 
animi tum mentis ſtupiditate olim abfuerit Epicurus. Qu7 
Antmalid caſu quodam, in prima rerum procreatione, 
genita Fr pars cenſuit : & opinatus eſt conſe- 
quenter, totam in its membrorum varietatem aearticula- 
tionemque non alinnde, quam ex Atomorum forte fortu- 
24, poſt infinitos inter ſe in [patio infiuito vortices, tt4 
conchrrentium, ' atque commiſt arum aiſpoſitione extitiſſe. 
Quamobrem neque ullam fuiſſe intelligents Nature pro- 
dentiam, que ofſa, cerebrum,' cor, nervos, venas , que 
oculos, manus, pedes, viſcera ; que cetera omnia confor- 
ans, ad fines certos, ſeu funttiones partibus' congrut5 
6 arp ® ſingulas partes ita delineatas, co-adunt- 
taſque fuiſſe quadam materie neceſſitate” ( talibus: ntmpe, 
ac tall modo concurrentibus Atomis ) ut fi nullius deinde 


us future participes fuiſſent. O ridiculum ſubtiliſſmi 


exteroquin Philoſophi ſtuporem ! 
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 gamus neceſſe eſt, ex 
cem ; + ex uſibus partium tam appoſitis, cauſam ad illos 


Epilogus. 


Pudendum profeito, fi contemplans palatium, quod ſit 
fundamento ſecurum, tefto concinnum, -parietum ſymme- 
trid congrinm, extertore forma aecorum, interiore com- 
modum, feneſtrarum conſt itutione ſalubre ſimul, & il. 
luſtre ; cunitis denique partibus abſolutum, & elegans ; 
aicere non audes, Epicure, fortuna exſtruttum, ſed arte, 
> corſilio : intuens vero Hominis corpus, in. quo omule 
neque exquiſitins formari, neque congruentius collocars, 
neque ntilins deſtinari, neque fpecioſtus exornari qua- 
cunque tandem arte potuiſſent ; cauſam illins excam repu- 


£45, expertemgue 007 ii? An non, cum oporteat de 


cauſa ratiocinars ex effett u, enuſque conditionibas ; colli- 
citiſſimo opificio ſcientiſſimun Opiſi- 


deſt inantem intelligentiſſiman inferamns.? A ſunto for- 
tune ſue interdum vices ; non tamen, ſi pidtoris ſpong ia 
intabulam temere impacta, equi ſpumam ſemel expreſſit, 
zdeo quotquot wides pittas tabulas, confimils caſu ſunt 
elaborate. Et nift id ſit, qua fronte id dicis. ae Natu- 
rx operibus, que tam perfecte, tam conſt anter, non pin- 
guntur, ſed animantur ? Nempe Teuxis, aut Polycle- 
rus habetur tibi valde peritus, cum aliquod Naturx opus 
imitatus adumbratione, ſuper ficieque tenus fuerit : & 
DEUM, Parentemve Naturam, feu quocunque nomi- 
ze dicas ArchiteQricem iam cau[am, ignoraſſe putas 
quidnam ageret, cum internam, vivam, Veramque ac ini- 
mitabilem molita fuerit conftruttionem ? Obſtupeſcis Myr- 
mecidas opuſculorum fabricatores, nec potes illum ſatis 
mirari, qui pulicis corpuſculum ſcite repreſentaverit : & 
re ramen in admirationem non rapit ea cauſa, que ani- 
malculum tantulum tanta exergia donarit ; que' innume- 


' 78 Organs in tam exigua materia tam diſftinite expreſſerit ; 


que 


dh 


Epilogus: . 


que crns ipfins tantulum articalis diftinxerit, piliſque & 
- cruſtuls conveſtierit ; que os proboſcide armirit, & in- 
fus ventrem, ac inteſt ins, principeſque partes diſpoſuerit ; 
| que Venas, Arterias, mervos, muſenlos, ſpiritus, C4- 
rera tam multa ad nutritionew, vitam, ſenſionew, ima- 
ginationem, appetitum, motum neceſſaria ſic concluſerit, 
ut tamen unuwmquodque hoyum ſuem regionem, munuſque 
ſunm, citre cujuſquans alterins interturbationem obth- 
neat? Denique lauazs Dzdalos, Architas, Heronas, 
ob ſolertiam, qua pauca quedam machinaments-excos i- 
tant, parant, componunt, ſuis includunt automatis : 
&F noncommexdzs Summum Artificem, qui quot Ant- 
malia, tot fabricatur automata, non mortua illa, non 
brevi a motu impreſſo ceſſantia ; ſed omnia viva, atque 
durabilia ; ſed ſuos ex ſe motus obeuntia, ſed inzumeris 
( n0n unis, paucisve )) Machinis ſic diſpoſitis, ut incom- 
prehenſibile ſit, quantam in ſingults ſeorſim, quantam in 
omnibus conjunttim, ſolertiam, ſapientiam_adhibuertt ?. 
O animum ex atomis vere concretum, {gnorantie te- 
nebris oppletum; cujus vecordie mederi, ne Aſclepiadi 
quidem conceſſum exiſtimo! {Quis enim, niſi Margite 
* {Fultior, inſperta ſemel cujuſlibet Ani- | 


malis, maxime vero Hominis fabrics * Wo prodigiofe vecordiz vocabu- - | 
lo Alexandrum magnum appellita- 


per _— patefatta, extemplo vit Demoſthenes. Quam vocem inſc- 


aiamiratione YAaptus, -R08 + exslamaret lentem ——_ _— CO 2 
. . Margite quodam inligni fatuo, qui 

7” - 
cum Cicerone |, ” In univerſo ant ultra quing; numerare non poſſe ; 


1) malls corpore quid eſt, FL quo 07 & quim Virginem duceret, eam 


6 0 intelliventis appareat ? n2naulus eft attingere, ne illa ma- 
Nature ratio int 4 PP « trirem indicaret. Videlis Eraſmum 


2 Omnia enim, que quidem aut extr# in 44zg. in Margite. 

” cernuntur, aut intus incluſa ſunt, its | Lenat,Deor. 1. ſecundo. 

» nata, atque ita locata ſunt, ut nihil eo- 

» rum [upervacaneum ſit, nihil ad vitam retinenaam n0# : 

) neceſſarinm ; & quantum ad hominem ſþettat, ex ejus 14- tab 
: Fy ? FuYg  \& 


Epilogus. 
” turs debet intelligi, nec figuram ſitumque membrorum, 
| ” nec ingenii mentiſque vim talem effici potuiſſe fortuni : 
De Benef.1.6. aut £477 SEnecA 303 diceret, ? Scio equidem, ſcio,noneſſe 
Hic de re vi- ? hominem tumultuarium & incogitatum opus ? Id autem 


deri mercur (7 mero nature lumine fuit olim Ethnicis cognitum atque 
Galenu, prz- 


ienica qui par: perſpectum ; 0s pro efto, quibus ex Moſaica creationis 
re oculi & ma- hiſtoria clarior lux affulſit, impii, nedum ingrati Sum- 
R—_—_ Xe” mKIM Crga Numen eſſemus, Fiſt ſumma (uM ANmorun. 
veneratione immenſan ipſtus Japrentiam, Benignitatem, 
Potentiam perpetuo agnoſceremus, DEO igitur ter 
Opt. Max. Creatori noſtro fit laus, honor, & gloria, qui 
tam mirabili nos. ſtruttura formavit. @T .*. 
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